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__ {neluding the Panama Steamship Line; all the elabor- 
' ate and very valuable results of the surveys of the 
French engineers, and the vast amount of excavation 

done during @ period of twenty-four years; the ma- 
chinery and supplies, for which $29,000,000 was paid in 
cash, not @ little of which machinery can still be used; 
about 3,500 ten-yard steel dump cars, of which 2,500 

gfe serviceable; and between two and three hundred 

e nn ye es, which, according to the Chief Engineer, 

_* gre “m great deal better than the average locomotive 

that an ordimary railroad contractor uses.” 
more, Mr.’ Wallace says that we have steel enough for 

160 t0'209 ‘miles of construction track, and considerable 

~ heavy excavating machinery, which has been kept 

undér cbver, and is in very good condition. The 
e”-was certainty/an exceedingly good one. 
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A FLOORING AT SUBWAY STATIONS. 
considerations of decency, to say nothing of 
th, should prompt:the subway officials to lay down 
: ‘Or asphalt surface above the roadbed at the 
way stations, At present, the broken stone ballast 
recipient of cigarette and cigar stumps, 
nothing more than a magnified cuspidor, 
unfragrant strroundings associated with 
receptacle. The Subway officials, of course, will 
if a certain section of the traveling public 
good manners, the broken-stone ballast 
just as clean as any other; but unfor- 
Uisance is still in our midst, and we have 
situation and make provision to meet it. 
objection whatever to the use of stone 
the stations, where there is no oppor- 
‘for the accumulation of refuse; but the stretch 
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of track extending the full length of the platforms and 
a tew yards beyond should certainly be covered with 
a@ smooth layer of asphalt or cement, with proper con- 


to the drains, so that the whole could be 
water. The Board of Health 
this mmendation, and it is 
indorsement of every decently- 
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~ ition as thé sponsors of the scheme might suppose. 
1867, a similar congestion 
prompted the erection of a bridge across the inter- 
section of Broadway and Fulton Street. The bridge was 
filustrated at the time in this journal. That, however, 
‘was long before the day of escalators and moving side- 

XE wished to dodge the risks of 
grade, had to pay the penalty of 
steep stairway. Hence the Fulton 
foredoomed to failure. 
of the moving stairway has been 
“by several years of successful work, and we 
*@ no reason why the proposed Thirty-fourth 
Widge should not be a thorough success, espe- 
built of:the width.and with the run- 
would be demanded by the impatient 
There are other 
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congested and dangerous crossings in the city where 
the system might be applied to gopd effect. Of course, 
a subway would be preferable to an overhead struc- 
ture; but subway space must be left inviolate for 
the possible needs of our rapid-transit extensions. 
Furthermore, by carrying the structure, whose weight 
would not be a serious problem, upon a pair of light 
arched trusses, it could be rendered architecturally 
pleasing. 
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WARFARE BY TELEGRAPH. 

In the course of a paper read by Gen. Greely re 
cently before the Military Service Institution, the 
speaker paid high tribute to the skill with which the 
Japanese have made use of the field telegraph and 
the balloon, two means of communication and observa- 


~ tion which they have applied with a success that hither- 


has been unsurpassed in warfare. The General 
brought out the interesting point that in the recent 
great flanking movement at Liaoyang, Gen. Kuroki 
was not once under fire, and this in spite of the great 
range of modern field pieces. So perfect, indeed, were 
his telegraph lines that only once, and that for a very 
short time, was connection with headquarters lost. 
The author of the paper, who is the chief signal officer 
of the United States army, quoted approvingly one 
of the correspondents, who said that the clicking of 
the telegraph instruments at headquarters meant more 
to the Japanese general than the sound of the guns. 
eee 
THE FIFTH ANNUAL AUTOMOBILE SHOW. 

In the number and quality of its exhibits, the Fifth 
Annual Automobile Show at Madison Square Garden, 
New York, is unquestionably a great advance upon any 
that has preceded it. The applications for space were 
s0 numerous this year that the foreign machines were 
obliged to seek another home. Nevertheless, the Gar- 
den is filled to overflowing, there being no less than 
three hundred machines on exhibition; and as the aver- 
age price will probably range from $1,600 to $1,700, 
the total cost of this really wonderful display must be 
something over half a million dollars. 

Undoubtedly the first impression left by a general 
survey of the exhibit is that the industry has settled 
down to the production of a certain limited number of 
standard types. In this respect the present show is in 
marked contrast to those of four or five years ago, 
when a large proportion of the work done by our 
manufacturers was experimental, and was prompted 
by the desire to strike out on original lines, and get 
away from the designs which had already become stan- 
dard among the foreign builders. Although the best 
American machines of to-day conform broadly in de- 
sign and workmanship to the European models, our 
builders have left their stamp upon the industry 
in more than one direction; notably in the production 
of light touring cars and runabouts, driven either by 
steam or by air-cooled gasoline motors. 

It is gratifying to notice the general refinement of 
design and workmanship that characterizes the whole 
of the exhibits. There are some machines shown 
that are undoubtedly equal to the best of the French 
and German cars. Moreover, the industry has now as- 
sumed such proportions that the steel makers find it 
worth their while to manufacture special grades of 
steel, on specifications furnished by the automobile 
builders. This has resulted in a great improvement in 
the reliability of frames, crankshafts, and transmis- 
sion gears, and all parts that are subject to the ex- 
tremely severe stresses peculiar to the automobile. 

Perhaps it is safe to say that the greatest improve- 
ment has taken place in the engine, the advance being 
in the direction of reliability and ease of operation. 
For the larger cars, the four-cylinder engine is used 
almost exclusively. The experience of the past year 
has shown that the use of four cylinders does not, as 
was feared, complicate the engine, nor introduce any 
added difficulty of operation. The parts can be made 
lighter, and the distribution of the stresses on four 
cranks has shown to good effect in reducing the num- 
ber of broken shafts. At the same time, the opposed 
two-cylinder horizontal engine seems to hold its own 
in the American machines of moderate size and power. 
Another characteristic development is the air-cooled 
motor, which has been found to give such excellent 
satisfaction that it is being made in units of consider- 
able horse-power. A beautifully designed and finished 
three-cylinder compound engine of American manufac- 
ture was exhibited, which has two high-pressure cylin- 
ders placed on either side of a low-pressure cylinder, 
the high-pressure cranks being placed at 190 degrees 
to the low-pressure crank. The maker claims that 
the exhaust has been thereby reduced from a pressure 
of 60 to 80 pounds to the low figure, for a gas engine, 
of 10 pounds. Several ingenious improvements are 
shown in the control of the automobile, and particu- 
larly of the engine. Attention is being given to the 
control of the mixture rather than of the spark, the 
means of manipulation being so arranged on the steer- 
ing» wheel that the driver can change the speed of the 
car without having recourse to the transmission-gear 
lever. The automatic float-feed carbureter seems to be 
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preferred, and mechanically-operated valves are uni- 
versal. Practically all of the American cars use the 
jump-spark ignition. A few make use of the magneto, 
although this device is not so common on American as 
it is on foreign machines. Water-cooled cylinders, 
honeycomb radiators, in which the draft is assisted by 
a fan, and forced circulation of the water, is the most 
usual combination on the larger cars, as is also forced 
lubrication from a pump which, together with the 
water pump, is driven from a countershaft geared to 
the crankshaft. Mention should be made of an ingeni- 
ous arrangement shown on one engine, in which the 
exhaust valves are placed in domes above the cylin- 
ders, and the valves and cylinders are cooled by means 
of a down draft of air from a blower. 

In this year’s exhibition tubular framing is conspicu- 
ous by its absence, and the pressed-steel frame has 
taken full possession of the field in all except some of 
the smaller cars. The advantage of the pressed-steel 
frame is that it lends itself to the irregular shapes and 
sections that are demanded by the peculiar strains to 
which the automobile frame is subjected. There is a 
tendency to a more extended use of ball bearings, and 
some excellent designs with a new system of separators 
are exhibited. The bevel drive has almost exclusive 
control of the field except in some of the heavier and 
higher-powered machines, and some of the lighter 
cars, on which the chain drive is still shown. 
The sliding transmission gear, inclosed in a dust- 
proof aluminium case, is also coming into more ex- 
tensive pise, and the excellence of the material and 
the careful gear cutting have enabled the manufac- 
turer to make this part of the machine thoroughly 
reliable. The bicycle wheel has disappeared with the 
bicycle tubing in automobile construction. Wheels are 
now generally of the artillery type and, because of 
their strength, form one of the most reliable elements i 
in the machine. There is nothing strikingly new in 
tires, unless it be a new non-skidding type referred to 
last week, in which the tire proper is covered with a 
leather sheet vulcanized on, carrying on its tread an- 
other thickness of leather, which is thoroughly arm- 
ored with studs or plates of hard steel. These tires 
have given excellent results, both in protection to the 
inner rubber tire, and as a preventive of skidding on 
wet asphalt or greasy roads. Mention should also be 
made of an improved tire, in which parallel threads, 
imbedded in rubber, take the place of the usual woven 
fabric. Each thread is thus practically incased in a 
rubber sheath, which serves to protect it from mois- 
ture and abrasion, and prevents the flow of air along 
the fabric, should the tire be punctured and the air tube 
leak. There is also less tendency for the tire to heat 
as the result of internal friction of the fabric. 

The improvement of the automobile that is most 
conspicuous to the eye is in the bodies, which are, 
many of them, really magnificent specimens of ‘he 
coach builder’s art. This result is explained largely 
by the fact that the automobile business has reached 
a stage at which the coach builders have found it 
worth while to devote their time to the design and con- 
struction of convenient and handsome car bodies. Ger- 
erally speaking, there is a reaction from the over-elabo- 
rate curves of some of the earlier machines, and a 
disposition to make use of straighter lines and sim- 
pler forms. The cylindrical and semi-cylindrical de- 
sign of bonnet, which is becoming popular, has also 
added greatly to the appearance of the cars. The 
obvious advantage of providing protection from the 
weather is bringing in a general adoption of canopy 
and Limousine tops. Some of the closed carriages are 
beautiful and luxurious specimens of carriage up- 
holstery. 

In the important matter of price, it is evident that 
the great reduction which many people expected to 
take place when the trade had grown to its present 
proportions is not to take place, at least for the 
present. As a rule, the purchasers who can afford to 
buy an automobile of any kind, big or little, realize £ 
that in the present state of the art, a lower price would os 
mean the incorporation of cheaper materials and less 3 
careful workmanship, which is the very last thing an : 
intelligent purchaser desires. * > 





























































After a long search over the wilds of Dartmoor, a 
monolith—12 feet long, 4 feet wide, 2 feet 6 inches 
in .thickness, and weighing six tons—which has de- 
fied the effacing fingers of time and tempest, has been 
found to stand at the head of Sir H. M. Stanley’s grave 
at Pirbright. Lady Stanley desired to obtain a stone 
“fashioned by the ages, tempered and colored by time, 
and untouched by man.” Such a stone was discov- 
ered on a farm, lying recumbent on the borders of @ 
natural roadway. Three of its faces had been exposed 
for uncounted generations. The difficulties of its re- 
moval from Devonshire were considerable, but they 
were eventually overcome, and it now stands in the 
quiet village churchyard, a fitting tribute to the mem- 
ory of the great explorer. The inscription bears not 
only the name so familiar to Englishmen, but the 
words “Bula Matari’” (“the Rock-Breaker”) indicate 
the title he bore in Darkest Africa. 
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THE HEAVENS IN FEBRUARY. 
BY GARRETT P, SERV186, 

The general aspect of the starry heavens in Febru- 
ary is not widely different from that which they pre- 
sented in January. The constellations, all moving to- 
gether, like an endless panorama, have simply shifted 
their positions thirty degrees, or two hours of right 
ascension, toward the west. This change of place is 
sufficient to cause the stars that in January were near 
the western horizon to disappear beneath it, and to 
bring into view above the eastern horizon other stars, 
not visible a month earlier. But the central and more 
conspicuous part of the sky shows little change except 
that Orion now stands on the west instead of the east 
side of the meridian, while the brilliant Sirius, at 9 
o'clock in the evening at the middle of the month, ap- 
pears almost exactly on the meridian, and some thirty- 
odd degrees above the southern horizon. 

In the Screntiric American for December 31 last, 
the constellation Orion was described with sufficient 
detail to enable anyone not previously familiar with 
the stars to recognize it, and to use it as a center of 
reference in finding other constellations. It will serve 
the same purpose in February, but it may be interest- 
ing and helpful to the beginner to point out the fact 
that the Milky Way may now be used as a line of ref- 
erence for many of the most brilliant stars and con- 
stellations. The Milky Way is, however, too delicate 
a phenomenon to be well observed except on a perfectly 
clear and moonless night. It is also hopelessly dimmed 
by the glare of near-by electric lights. But seen in a 
country neighborhood, it is a marvel of beauty. At 
this season it rises like an arch (very irregular in out- 
line, and varying greatly in brightness at different 
points) in the north-northwest, passes through the 
zenith, and disappears in the southeast. Its brightest 
parts are those overhead and toward the north. 

Along the western border of the Milky Way, begin- 
ning in the south and ending in the northwest, the 
observer will see, in the order named, Canis Major 
with the taming Sirius, Orion, Taurus with Aldebaran 
and the Pieiades, Perseus with Aries almost directly 
south of it, and Andromeda, the lowermost of whose 
long row of stars marks a corner of the Square of 
Pegasus, now sinking below the horizon. Along the 
eastern border of the Milky Way, following the same 
direction as before, he will see, opposite to Canis Ma- 
jor, an almost blank region occupied by Monoceros, 
then Canis Minor with the brilliant Procyon, then 
Gemini with its pair Castor and Pollux, then Auriga, 
whose chief star Capella is within the edge of the 
Milky Way, then Camelopardalis very inconspicuous, 
and finally Cassiopeia, whose zigzag of bright stars is 
entirely enveloped in the galactic glow. 

Over in the northeast, opposite to Cassiopeia, as if 
balancing with her on a seesaw having the pole-star 
for its point of support, appears Ursa Major or the 
Great Dipper. East of Gemini is Cancer, recognizable 
by the glimmer of the little star cluster called Presepe, 
or the Manger, and east of that again, having risen 
into a more prominent place since January, appears 
the sickleshaped figure of Leo, whose brightest star 
is Regulus. Below Cancer is seen the diamond-shaped 
head of Hydra, a very long but not brilliant constella- 
tion which stretches away and disappears under the 
eastern horizon. Its single ornament is Alphard, a 
lone second-magnitude star below Regulus. 

THE PLANETS, 

Very splendid in the evening sky appear. Jupiter. and 
Venus. As in January, it is better to choose an earlier 
hour for observing them than that selected for. study- 
ing the constellations, because they, are both in Pisces, 
which is close to the western horizon and consequently 
sets early. Seven o'clock is not too early to begin ob- 
servations. At the beginning of February the two 
great planets are between 20 deg. and 25 deg. apart, 
Jupiter being farther east and north than Venus. By 
the middle of the month they will be less than 15 deg. 
apart, and at the end of the month less than 5 deg., 
Venus in the meantime having moved northward as 
well as eastward. Although in actual magnitude Venus 
is very much smaller than Jupiter, she appears the 
brighter of the two because of her greater nearness to 
both the earth and the sun. The eye perceives at the 
first glance a notable difference in the color of the two 
Planets, Jupiter's light having a pale golden tint while 
that of Venus is as white as if reflected from burnished 
silver. This difference arises from a variance between 
the nature of the reflection from the surfaces of these 
Planets. The telescope shows that the disk of Jupiter 
is strikingly colored while that of Venus is virtually 
colorless. 

Venus attains her greatest eastward elongation from 
the sun on the evening of February 14. At that time 
about one-half of her disk, as seen from the earth, 
appears illuminated; in other words a telescope will 
then show her in the form of a half-moon. After that 
date she will begin to assume a crescent shape, less 
than half of her disk appearing illuminated, yet she 
Will continue to increase in brightness for more than 
® Month, because she will still be approaching the 
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earth, and the effect of this approach will more than 
counterbalance that of the decreasing ratio of her 
illuminated disk. 

Mars is still far over in the east, in the constellation 
Libra near the borders of Virgo, and cannot be well 
seen before two or three o’clock in the morning. He 
is slowly growing brighter, but his reign will not come 
until May and June, when he will be very bright. 

Saturn is in conjunction with the sun on the 12th, 
passing after that date into the morning sky, but re- 
maining for a long time too near the sun to be ob- 
served, 

Mercury is a morning star in the constellation 
Sagittarius at the beginning of the month, and may be 
seen besOre sunrise. He is, however, approaching the 
sun, Mercury.and Saturn are in conjunction on the 
24th. 

THE MOON. 


New moon occurs on the morning of the 4th; first 


quarter near noon on the 12th; full moon on the after- 
noon of the 19th; and last quarter on the morning of 
the 26th. iene hh eee 
perigee on the 20th. 

The lunar planetary conjunctions occur as follows: 
Mercury on the 24; Saturn on the 4th; Venus on the 
8th; Jupiter on the 10th; Neptune on the 15th; Mars 
on the 24th; Uranus on the 28th. There is a partial 
eclipse, of the moon on the 19th, invisible in America. 

JUPITER'S NEW SATELLITE. 

The news from the Lick observatory of the discov- 
ery of a sixth satellite of Jupiter by Perrine, with the 
Crossley reflector, recalls in a striking way the recent 
discovery by Pickering of the ninth satellite of Saturn. 
Both are very minute bodies and comparatively distant 
from the planets that they attend. The new Saturnian 
satellite, however, is far more distant than that of 
Jupiter. It is probable that all of the larger planets 
are attended by minute satellites which escape tele- 
scopic scrutiny, but some of which may be detected 
from time to time with improved photographic ap- 
paratus. 





AN ELECTRIC-ACOUSTIC SEA-SOUNDING APPARATUS. 

A Norwegian engineer, H. Berggraf, has recently in- 
vented a new apparatus for sea sounding in which it is 
not necessary to touch bottom. This is accomplished 
by an acoustic method. The depths are also registered 
graphically upon a revolving drum. The operation of 
the device depends upon the time which sound takes 
to travel to the bottom and return, and the measure 
ment of the time thus gives the depth to which the ex- 
ploring apparatus is lowered. According to experi- 
ments it is found that sound takes 1 second to make 
the double distance of 2,000 feet. In his recent trials 
the vessel was equipped with an acoustie tube which 
could be lowered into the water. By means of an ordi- 
nary clock he could take the depth with considerable 
precision; thus four seconds shows about 8,000 feet. 
For more exact work he uses a registering apparatus, in 
which the depth is indicated on a band of paper. The 
apparatus consists of three parte—a transmitter, an 
acoustic receiver, and a chronometer. The sound is 
formed at intervals by a revolving disk which turns 
slowly and carries a projection on the periphery. The 
latter is made to strike against a fixed point and thus 
makes an electric contact at each revolution. The 
electric circuit has a magnet which operates a vibrating 


armature, and each time the contact is made, a sound - 


is sent toward the bottom of the sea, whence it comes 
back to the vessel and is received in a microphone. 
The microphone is specially constructed so that it is 
only sensitive to sounds for which it is tuned, by 
means of a resonator. The vibrator is tuned to the 
same pitch, so that the membrane, upon receiving 
the sound from the bottom, will vibrate, and this 
movement is registered in the apparatus, taking account 
of the time which has elapsed between the closing of 
the electric contact and the reception of the sound in 
the microphone. It is said that the apparatus gives a 
very good set of curves for the different depths of sea 
bottom. 


—_s 
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THE CURRENT SUPPLEMENT. 
The current Surrtement, No. 1517, opens with an 
instructive article by Emile Guarini on an interesting 
producer-gas plant. Dr. N. Caro writes a yaluable 
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article on incandescent lighting by means of acetylene , 


and the carburization of acetylene. The fifth install- 
ment of Prof. N. Monroe Hopkins’s splendid series on 
experimental electrochemistry likewise makes its ap- 
pearance. In this paper the velocity of electrolytic in- 
duction is discussed, experiments with a high-speed 
special chronograph, capable of dividing a second into 
a million parts, being described. Prof. William Bate- 
son concludes his splendid treatise on Breeding and 
Heredity. A new type of rotary pump is described 
which is reversible, and yet gives a true piston stroke 
like an ordinary pump. The British correspondent of 
the Screntiric Amernican describes a twelve-cylinder 
150-horse-power racing motor for auto boats. Prof. 
BE. C, Pickering writes on the light of the stars. 


Prof. . 


G. W. Ritchey’s paper on the Modern Reflecting Tele- 
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mum amplitude can hardly be usable to 
er or not a curve is disturbed, and that 
sent the nature of the effect of the solar 
terrestrial magnetism as a sort of relay 
strength of the releasing solar activity need 

a definite relation to the strength of the 
storm.” He therefore desires to substitute for. 
statistical method the investigation in detail, 


' Berlin, says Knowledge, possesses a successor to 
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late lamented ch Consul, in the shape of Con- 
sul II., of which the following account has been pub- 
lished: Recently Consul II. appeared before a meeting 
of the German Psychological Society, and was the sub- 
ject of a lecture by the eminent ologist, Prof. 
Hirschlaff. The ape stood on the platform beside the 
lecturer in a smoking jacket, top hat, black trousers, 
boots, and shirt. Prof, Hirschilaff gave Consul an ex- 
cellent character. He has good manners, is of a friend- 
ly disposition, and manifests symptoms of what would 


sometimes shrieks with laughter. 
acts like a child, holding his hands before his face, If 
discovered at anything he is forbidden to do he as 


sumes hypocritically an innocent demeanor, which is. 


distinctly human. He is restless, and cannot sit long 
in one position. With an excellent memory, ho is yet 
incapable of expressing his wants either by gestures or 
sounds. He cannot be taught to whistle, nor does he 
understand human speech. All he can comprehend is 
the tone of a voict or the rhythm of words; and be can- 
not be taught to reckon. Although Prof. Hirschiaff 
said that the psychological abilities of Consul are sepa- 
rated from those of human beings by a wide gulf, it is 
interesting to note how many complicated actions he 
can comprehend with the intellectual powers he pos- 
sesses. 

The description (in the Annals and Magazine of Nat- 
ural History) of a new species of those strange worm- 
like burrowing ampnibians generally known as cecil- 
ians, but which may. be better designated in popular 
zoology as. snak , would scarcely, seem at 


» first a subject for notice in this column; but, as a mat- 


ter of fact, this particular case has a very. wide and 
important interest. The species in question, which 
comes from Kacher district of Assam, is described 
by Major Alcock under the name of Herpele fulleri; 
and it is in regard to the peculiar geographical distri- 
bution of the genus that the interest of the dis 
covery lies, With the addition of the new species, the 
genus Herpele is represented in India, Panama, and 
West Africa; and, as Major Alcock remarks, such @ dis- 
tribution in the case of a worm-like burrowing group 
appears altogether inexplicable on the theory that con- 
tinents. and ocean-basins are permanent, or, indeed, 
anything like permanent. On the other hand, the dis- 
tribution of Herpele, together with that of certain sub- 
littoral hermit-crabs, which is curiously. affords 
strong support to the now generally accepted view that 
India and Africa were connected by land at te col 

tively recent epoch of ‘the earth’s history 
say, within the lifetime of an existing ys 
ized genus). The two instances also add one m 
to the chain of zoological evidence which appa 
points to a former land connection td 
South America across the Atlantic. The iné 
connection, which is supported by geologi 
as by zoological evidence, would in the pre 
cecilians in the Seychelles as well ag the abaet 
above-mentioned littoral, hermit-crabs from ' 
coast of Africa, . alternative view to the 
Atlantic connection between West prt B 
(apart from one by way of the vould » 
these snake-salamanders traveled ‘from & common 
northern home down the Eastern and Western ;Hem!- 











' spheres, but this seems almost incredible. 
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SOME LEADING AUTOMOBILES OF THE PRESENT YEAR. 
The 1905 Rambler touring car is practically the 
game as the 1904 car of this name, which was one of 
the most popular on the market last year. The prin- 
cipal change has been in the body, which is now a 
side-entrance tonneau of the prevalent style, as can be 
seen from the photograph on our front page. The 
Rambler automobile is built by Thomas B. Jeffery 
& Co,, who have one of the most complete factories in 
America. Practically every part of the machine is 
built in the immense plant at Kenosha, Wis. The en- 
gine used in this car is a 5 x 6 double opposed-cylinder 
motor capable of developing 18 horse-power at 1,000 
R. P. M. The pistons are each fitted with six rings in 
pairs. The engine is mounted longitudinally on the 
chassis under the forward seat, and has a two-speed- 
and-reverse planetary gear transmission of novel 
construction, the gears of which do not revolve when 
the engine is running idle. A diagram of this trans- 
mission, which is of the usual type now employed 
having no internal gears, is shown herewith. Two 
cone clutches, A and B, are used in the flywheel. 
A locks the sprocket sleeve, M, to the motor and gives 
the direct, or high«epeed, drive, while B contacts 
against a ring bolted to the flywheel. B has a sieeve 
extending to the right over M, and carrying on its end 
gear, G, which meshes with pinion, C, fastened on a 
revolvable stud, 8, mounted in the two gear drums, 
1 7. This stud has another pinion, D, near its other 
end. Asmalier-sized pinion, 2, between the two meshes 
with gear, F, on the sprocket sleeve, while D meshes 
with gear HW on the sleeve of drum, J, which revolves on 
the sleeve of the brake drum, K, solid with the sprocket 
sleeve, M. If clutch, B, is let in, and drum, /, is held 
Stationary by & brake band, G drives the pinion, C, 
in the reverse direction, and 2 drives F (and hence 
the sprocket, L) in the same direction as that in 
which the engine is rotating, but at a reduced speed. 
This is the low speed. The reverse is obtained by 
holding dram, /, which causes gear, D, when rotated 
as before by G C, to revolve with a planetary motion 
around gear, H. This planetary movement also tends 
to be produced by # acting upon F; but as the latter 
fs oftly held from revolving by the weight of the ma 
chine, while H is positively heid by a brake band, and 
as #, being smaller, must make more revoluiions in 
‘traveling around F than does D in traveling around 
H, F must revolve slowly in the reverse direction in 
order that Z shali make the requisite number of revo 
intions to circle around F once while its adjoining 
pinion, D, is circling once around the stationary drum 
gear, #. The consequence is that the sprocket is re 
volved slowly in the reverse direction. If no provi 
sien were made for unclutching the main driving gear 
G, trom the engine when the car is at rest—this gear 
is tm all ordinary transmissions solid on the crank- 
shaft—as soon as the band brake on J was released, 
this drum and its gear, H, would revolve slowly, and 
F atid L would remain stationary. By throwing out 
clutch, B, this condition does not obtain, and the en- 
gine can be run idle without the gears turning. The 
transmission is heavily constructed, with large bear- 


: 
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ing surfaces for the various sleeves. The planetary 
pinions of bronze are six in number, there being two 
studs. There are also two auxiliary pinions separated 
by a coiled spring and so arranged as to stop back- 
lash and chattering of the gears. The gears are 


packed in grease. The two speeds ahead and one 
through 


reverse are had large cone clutches in 





The Maxwell 16-Horse-Power Motor and Sliding Gear 
Transmission with Multiple Disk Clutch. 


the flywheel, upon which the wear is slight and 
which do not readily get out of order. The low and 
high speeds are obtained with a single long lever out- 
side the body, the reverse being had by a pedal. The 
application of the transmission brake throws out the 
high-speed clutch. The car is provided with emergency 





Rambler Planetary Transmission With Flywheel 
Clutches. 


hub brakes. Roller bearings are used throughout. 
The steering post can be tilted forward by the driver 
when entering the car. The throttle is connected to 
a wheel immediately below the steering wheel, and 
is operated by grasping this wheel with the fingers and 





Auxiliary Exhaust 
in Power. 


IMPROVED FOUR-CYLINDER AIR-COOLED MOTORS, 


16-Horse-Power Corbin Air-Cooled Motor Having Steel Strips Set in the 
Cylinder Walls for the Purpose of Radiating the Heat. 
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tilting it upward. The spark is timed automaticaily 
by a centrifugal governor on the two-to-one cam shaft 
The frame of the Rambler is of pressed steel in the 


shape of the letter U. A tube across the top of 
the U, which is at the rear of the car, completes the 
frame. The fuel and water tanks are in front under 
the bonnet. A readily detachable wood body, finished 
in olive green, conceals almost entirely the mechanism 
of the car. 

The air-cooled Franklin touring car, shown on our 
front page, is one of the largest and most powerful 
cars of this type that has ever been constructed. The 
engine is rated at 30 horse-power at 750 R. P. M., while 
at 1,000 R. P. M. it will develop nearly 10 horse-power 
more. Although the car has a 110-inch wheel base, it 
weighs complete only 2,400 pounds. It will thus be 
seen that it has ample power for the weight, all of 
which goes to make it a speedy car. The motor is a 
5 x 5 flanged cylinder engine, with both exhaust and 
inlet valves in the heads of the cylinders, and with an 
auxiliary exhaust port at their base, so that when the 
piston uncovers this port, a great part of the exhaust 
gas blows out through a check valve before the piston 
exhausts the remainder upon its upward stroke. This 
special feature, together with a good-sized belt-driven 
fan at the front of the motor, keeps this motor suffi- 
ciently cool to operate in any ordinary temperature. 
All the valves and their seats may be readily re- 
moved by unscrewing two nuts on each valve cap. 
The engine is oiled by splash lubricaticn, the oil being 
maintained at a constant level in the crank case by a 
special oiler which feeds by gravity. A single auto- 
matic float-feed carbureter supplies all four cylinders 
with gas. The engine is connected to a three-speed 
sliding gear transmission fitted with roller bearings 
throughout and having gears of nickel steel. A univer- 
sally-jointed propeller shaft extends to the rear axle, 
which is of the live type, mounted on roller bearings 
and revolved by bevel gears. The bevel gears are held 
in absolute alignment, and the bevel pinion shaft is 
supported at each end by bearings. The frame of the 
Franklin car is of wood, which, it is claimed, is more 
resilient, and transfers less of the shocks of the road 
to the car mechanism. The bonnet of the car can be 
tilted forward for examination of the motor, or it can 
also be quickly removed if desired. The body is of 
aluminium, and is finished in the very best style. It 
is claimed that a speed of fifty miles an hour can be 
maintained with this car over good roads. As the 
H. H. Franklin Manufacturing Company was the first 
to build a practical four-cylinder air-cooled touring car, 
so it is now the first to bring out a large and powerful 
car of this type capable of maintaining a high speed. 

The cut on this page shows the new air-cooled motor, 
brought out by the Corbin Motor Vehicle Corporation, 
of New Britain, Conn., and originally exhibited at the 
Automobile Show in this city. The cylinders have 
grooves cut in them, and small pieces of thin sheet steel 
are set in and tightly peened, thus making a cylin- 
der having a considerable radiating surface. On the 
larger car large fans, arranged over the cylinders, are 

(Continued on page 83.) 
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A TYPICAL AMERICAN FOUR- 
CYLINDER GASOLINE TOUR- 
ING CAR MOTOR. 

The motor shown in the an- 
nexed cut was one of the finest 
exhibited at the Automobile 
Show recently, where it was 
seen mounted on a large tour- 
ing car, the product of the 
H. H. Buffum Company, of 
Abington, Mass. It is com- 
posed of four individual in- 
tegrally-cast cylinders fitted 
with mechanically-operated in- 
let and exhaust valves, both 
make-and-break and jump-spark 
igniters, and a special auto- 
matic carbureter with hydrau- 
lic governor The motor fly- 
wheel, seen at the left, has 
gear teeth cut in its periphery 
for the purpose of driving posi- 
tively a gear water pump, 
which forces water at a vary- 
ing pressure, according to the 


speed of the engine, against a 


Winton Motor as Viewed From the Front. 


Ti, hotograph shows the air-pump, A, connected by the pipe, a, t 
mbers-above the inlet valves containing the oe pistons. 

centrifugal water pump; CO, the carbureter; and M the 

The secondary wires run from D 
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THE BUFFUM 30-HORSE-POWER MOTOR FITTED WITH MAKE-AND-BREAK AND JUMP SPARK 


IGNITION, MAGNETO, AND HYDRAULIC GOVERNOR, ' 


and the four 


the diaphragm, H, In this 
0 ie ed yy oiler; P the P Pion wh 
distributor, 


the piston wii or Penge 
T and fiber-lined bushings, F, to the on." 28 Note ihe fan Uh 


spark plugs. IJ are the inlet pipes to: the two pairs of cyl 


Motor Sleigh Viewed From the Front. 


4 thorse-power high-speed motor. mounted in front under a bonnet, f propelling 
urnishes the power, 
‘WO speed reductions from motor to crankshaft that operates pushers, P, by means of connecting rods, R. 


THE NEW FOUR-CYLINDER MOTOR USED ON THE WINTON CARS. 
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A NOVEL FORM OF MOTOR SLEIGH. 


horizontal diaphragm seen be- 
side the motor in the center of 
the picture. This diaphragm 
operates a piston valve on the 
carbureter below, as well as a 
email auxiliary air valve, 
which is opened as the speed 
increases, The piston valve 
can be set, by a lever on the 
steering wheel, to close only 
to the point that gives the de 
sired speed. The low-tension 
magneto ignition is supple- 
mented by that of the high- 
tension type with batteries and 
coils with vibrators; the motor 
can be readily started by the 
latter system by switching on 
the current, and afterward run 
by the former system of igni- 
tion. The commutator for the 
primary jump-spark current is 
placed horizontally at the front 
end. of the motor, the four 
small wires running to it from 
(Contiriwed on page 84.) 


Winton Motor as Viewed From the Rear. 
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TYPICAL AMERICAN TOURING CARS FOR 1906. 

The new side-entrance tonneau shown at the top 
of this page is the lIetest product of the Autocar 
Company, of Ardmore, Pa. The new car is com- 
paratively light, its weight being but 1,900 pounds, 
while the 3% x ¢inch four-cylinder motor used ‘is 
capable of developing 16 to 20 horsepower. The 
Ardmore Company is another of the leading firms 
to this year bring out a four-cylinder vertical ‘car. 
The motor cylinders are cast in pairs, with inlet 
valves on one side of the heads, and the exhaust 
valves on the other side. All valves are mechanically 
operated and interchangeable. The bearings of the 
crankshaft are bolted to the upper half of the crank 
cane, so that the lower half can be removed ‘without 
interfering with the bearings. Sash and ‘continuous 
force-feed lubrication, by means of a gear-driven oil 


1 Wa" 


= 4 a a 


‘Autocar Tonneau Fitted 
oe and Bevel Gear Drive. 


with 4-Cylinder Vertical Engine 
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pump, is used for motor and transmission. The trans- 
mission is of the sliding-gear type, giving three speeds 
ahead and ‘a reverse, with direct ‘drive on the high 
speed. The shafts of the transmission run on large 
Hyatt roller bearings. A bevel-gear drive to the rear 
axle is employed. The rear axle and front wheels 
are also mounted on Hyatt roller bearings. The driv- 
ing shaft within the rear axle is squared into the hubs 
of the wheels, thus avoiding the use of keys at that 
point. A bevel differential is used, and the large top 
cover of ‘the differential ‘can be removed, so that the 
gears may be inspected or adjusted at this point. The 
car is fitted with a band hub brake on each rear wheel 
and a band brake on the transmission. A pedal con- 
trols ‘the former, while the latter is operated by a 
side lever, which is used ‘as an emergency brake. If 
this brake is applied, the clutch is thrown out at the 





Chassis of Autoéar, Showing Bevel Gear Drive.’ 
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‘The Stevens-Duryea 20. lerse-Power Side Kutrance Tonneau. Fitted with 
wg Vertical Engine. 
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same time. The clutch is of the expanding ring type 
within the fly-wheel. It is ordinarily operated by a 
pedal, and this pedal may be set to hold the clutch 
out, if desired. The steering apparatus consists of 
a bevel gear and segment, and a novel feature of this 
car is two grips, one on effher side of the steering 
wheel, by twisting which the spark and throttle are 
operated. The contact box is brought up back of the 
dashboard and directly in front of the driver, so 
that should the occasion require it, this box can be got 
at as easily as can the vibrators on the spark coil, 
which is also mounted on the dash. As will be seen 
from the plan of the chassis, this car is simple in con- 
struction and a typical example of the four-cylinder 
vertical motor as applied with a three-speed trans- 
mission and bevel-gear drive. 

The 1905 Thomas touring car is built on the same 
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Thomas 4-Cylinder 40-Horse-Power Side Entrance Tonneau Fitted with 


Drive. 
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Chassis of Packard Car, Showing Transmission at the Rear Axle. 
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The Winton 24-Horse-Power Side Entrance Tonneau with 4-Cylinder 


Vertical Engine. 
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general lines of construction as the last year’s car, 
which was described in oui previous Automobile Num- 
per. The Thomas company has abandoned the three- 


cylinder motor for one of the four-cylinder type, de 
yeloping 40 or 50 horsepower, and it also makes a 
six-cylinder, 60-horse-power racer and touring car. 
Mr. E. R. Thomas has given great attention this year 
to perfecting the body of his automobile, and the new 
pody, while having very graceful lines, has also an 
abundance of for storing articles needed in 
In a locker located in the tonneau behind the 


space 
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Thomas car is the safety ratchet device in the rear 
wheels, which makes it impossible for a car to de- 
scend a hill backward should the chain break. Bither 
the 40 or 50 horse-power car will, it is claimed, de- 
velop a speed of 60 miles an hour, and yet they may be 
throttled to about four miies an hour on the high- 
speed gear. A foot throttle is used, and this can be in- 
stantly set or released by the foot. It is automatically 


closed when either brake is applied, thus preventing 
the motor from racing. The spark advance lever is 
directly under the steering wheel. One of these cars 





touring. 

forward seats, there is suf- 
ficient room to place two 
suit cases, or this space 
can be filled with drawers, 
shelves, or small lockers. 
There are 4,388 cubic 


inches of locker space in 
this one compartment, 
while by lifting the 
cushions of the tonneau 
seat a space 36 inches long 
by 10 inches wide by 12 
inches deep, or a total of 


two 





4,752 cubic inches, is ex- 
posed. Under the tonneau 
floor is a space 33% inches 
long by 31% inches wide 
by 3% inches deep, or 
3,693 cubic inches. This 
space is capable of accom- 
modating a 32 x 4-inch tire, 
extra inner tubes, repair 
kit,and tools. Beneath this 
tire box is another com 
partment 21%, x12%x4% 
inches (2,205 cubic inches), 
which has sufficient room 


to carry a long pump, oil- 
er, large tools, waste, etc. 


These two lockers are 
opened by a door at the 
back of the machine. 
There are also two small lockers, one on either side 
of the dash, besides pockets 14 inches long by 2 


deep in the upholstered sides of the tonneau doors 
It will thus be seen that every provision has been 
made for the accommodation of the tourist. The 
total storage space provided is 15,858 cubic inches, 
or more than 9 cubic feet, and this space is all 
obtained without in any way encroaching upon 
that necessary for the comfort of the passenger. 
The dashboard is made of rolled steel and is curved 
over sufficiently to protect the spark coil and to allow 
& space for the two small lockers mentioned above. 
A single coil with vibrator is used for all four cylin- 
ders, and the commutator is arranged beside the coil. 
The five sight-feed oilers are mounted on the dash on 
the other side of the coil, and the dash is provided 
with a brass pan at its bottom to catch any oil drip- 
pings. The motors are built with automatic inlet 
valves. The transmission used on the Thomas cars 
gives three speeds with direct drive on the high speed 
and with the gears on the lay shaft remaining idle. 
It is impossible to shift the gears before firet throwing 
out the clutch by means of the pedal, and should the 
pedal be released while changing gears, the clutch 
cannot engage until the gears are entirely in mesh. 
The transmission gears and inside bearings all run 
in an oil bath, and the outside bearings are lubricated 
with chain: pilers. Another good feature of the 





The Peerless 60-Horse-Power Side Entrance Tonneau Fitted with Bevel Gear Drive. 


received a road test of 5,000 miles during the past fall 
and early winter. 

The illustrations show the chassis and complete car 
manufactured by the Packard Motor Car Company, of 
Detroit, Mich. The machine differs from that built 
last year principally in the dimensions of the cylin- 
ders of the motor, which are now 41-16 x 5% bore and 
stroke, and in the proportioning of the essential parts 
to stand the additiona! power. 

An inspection of the Packard factory will convince 
anyone that this car is one of the finest and most thor- 
oughly well-built American machines; great care is 
used throughout its manufacture, and every part is 
finished in the most thorough manner. The new side- 
entrance tonneau weighs 2,200 pounds, and has an en- 
gine with separate integrally-cast cylinders capable of 
developing 28 horse-power, and fitted with mechanical 
valves and gear-driven oil] pump. But one sight-feed 
is used, and this is sufficient to supply oil to the crank 
case and keep the oil level at the proper height, so that 
all the working parts are well lubricated by splash. 
The contact box is arranged on top of a vertical shaft 
projecting up from the crank case in front of the dash- 
board and driven by helical gears. An automatic car- 
bureter supplies a practically uniform mixture at all 
speeds of the motor. The radiator is of the finned 
tubular framed-in type, the water being circulated by 
a positively-driven gear pump. The motor is provided 








24-Horse-Power Ford Tonneau Having Copper Water Jackets, Bevel Gear 
: Drive and Two-Speed Planetary Transmission. 





NEW AMERICAN TOURING CARA, 


The 85 to 40-Horse-Power Columbia Royal Victoria 
Having a Chain Drive to the Rear Wheels. 


with a governor, which automatically controls the 
speed at whatever point the throttle is set for. A 
range of from 6 to 50 miles per hour is obtainable on 
the high speed. By means of the accelerator pedal, the 
power may instantly be increased to any desired ex- 
tent. The main clutch is an expanding band working 
in an auxiliary drum within the flywheel of the mo- 
tor. This clutch is readily adjustable for wear, and 
also has a certain amount of selfadjustment. The 
main feature of the Packard car is the live rear axle, 
which has combined with it a transmission gear of the 
sliding type, giving three 
speeds ahead and one re 
verse. The rear axie, as 
well as the transmission 
gear, is fitted with ball 
bearings throughout. The 
halls are of large size, and 
sufficiently numerous — to 
bear any strains that are 
liable to be put upon them. 
A long driving shaft with 
universal, joints extends 
from the motor back to the 
transmission on the rear 
axle. The frame is of 
cold-rolied. steel, pressed 
so es to form a girder 
truss, the corner supports 
and cross members being 
riveted through steel gus- 
set plates. The standard 
Packard suspension, con- 
sisting of semi-elliptical 
springs fn the rear and a 
transverse spring at. the 
front end for supporting 
the frame in the center, is 
used. The brakes are of 
the duplex double-acting 
type, and are both on the 
rear wheels, . 
The regular foot brake 
consists of bands on the outside of the brake drums 
attached to the rear wheels, and an emergency brake 
consists of expanding rings on the inner surfate of 
these same drums. The regular foot brake is not in- 
terlocking with the clutch, but on applying the 
emergency brake, the clutch is automatically released, 
The placing of the brakes on the rear wheels takes 
all strain off the transmission and rear axles. The 
wheel base and tread of the new machine are 196 and 


°66% inches respectively. Aluminium is used in the 


paneling of the body and for the mud guards and bon-. 
net. The car is extremely roomy, and is finished off 
in dark blue, which is very effective. 

The J. Stevens Arms and Tool Company have this. 
year brought out a new model in their four-cylinder 
tcuring car, having a vertical motor in front, connected 
to the usual sliding gear, and with transmission by 
bevel gear at the rear axle. The car, as shown in 
our illustration, is a roomy sideentrance tonneau, 
capable of seating five persons comfortably. It has 
a wheel base of 90 inches, the standard track of 66 
inches, and is mounted on 30-inch wood artillery 
wheels. The weight of the car complete is but 1,650 
pounds, while the motor is a 20-horse-power one, hav- 
ing individual, integrally-cast cylinders. The exhaust 
and inlet valves are in a common chamber on one 
side of each cylinder, and are both mechanically op- 

(Continued on page 8&5.) 
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FOREIGN AUTOMOBILES AT THE IMPORTERS’ SALON. 

The illustrations below on this page show some of 
the finest foreign cars that were exhibited on the top 
floor of the Macy building in this city during the past 
two weeks 

The large Hotchkiss closed car at the top of this 
page was one of the handsomest automobiles of 
this type exhibited It is both city 
and country use, and is both luxurious and commodi- 
ous. It is fitted with a 20 to 24-horse-power motor 
having its crankshaft mounted on ball bearings like 
those shown in the cut (page 61), and which is fitted 
with mechanically-operated inlet valves, low-tension 
magneto ignition, a mechanical lubricator, and a 
honeycomb radiator having triangular tubes so ar- 
ranged that the entire surface of every tube is uti- 
lized for cooling the water, which is circulated by a 
centrifugal pump gear-driven from the cam shaft 
The makeand-break igniters are of a special construc- 
tion, which causes a quick break even at slow speeds. 
Two levers in the steering wheel control the spark 


intended for 


A Handsome Hotchkiss Limousine Fitted with a 24-Horse-Power Motor. 


The Latest 28 to 88-Horse-Power German “Mercedes” Brougham. 
EXAMPLES OF EUROPEAN CARS EXHIBITED AT THE IMPORTERS SALON. 
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and throttle. When the clutch is thrown out, the 
carbureter is automatically throttled, so that the en- 
gine does not race. The clutch,and brake pedals are 
of the push type, on long vertical levers. The uni- 
versally-jointed driving shaft is: so arranged as to 
permit of longitudinal as well as angular displace- 
ment, thus removing from it all strains except tor- 
sional ones. The expanding-ring brakes on the rear 
wheels are compensated in an ingenious way, so that 
one cannot act more strongly than the other. The ex- 
perience of the Hotchkiss firm with a ball-bearing 
crankshaft during the past year shows that if properly 
constructed and with the best materials such a bear- 
ing is practical. The winning of several races on 
land and water is credited to this feature. Non-ad- 
justable ball bearings are used throughout the car 
wherever possible. The springs separating the balls 
can be compressed, and the balls assembled in the 
lower half of the ring, which is then dropped and the 
balis removed, when it is desired to take the bearing 
apart. Tubes of oil-soaked felt are inside each spring. 
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The Martini automobile is made in. Switzerland 
by the well-known gun firm of that name. It is built 
under the Rochet-Schneider patents, and it has made 
several fine performances both in England and on 
the Continent. The car which we illustrate is the 
18 to 20-horse-power model, containing a four-cylinder 
motor, three-speed transmission gear, and chain drive 
to the rear wheels. The cylinders of the motor are 
100 millimeters (3.937 inches) bore, and the pistons 
have a 130 millimeter (5.118 inches) stroke. The 
motor speed can be varied from 200 to 1,200 R. P. M, 
All the valves are mechanically operated and inter- 
changeable. The carbureter is fitted with automatic 
air and gas regulator, and is heated from the exhaust, 
The spraying nozzle is removable for cleansing with- 
out disturbing the float. Simms-Bosch magneto igni- 
tion of the low-tension type is The water is 
circulated by a gear-driven rotary pump, which is 
completely inclosed. A honeycomb radiator with a fan 
to aid in cooling the water is fitted to the front of 
the car. The bearings used throughout are of the 


used. 


An 18 to 22-Horse-Power Swiss Martini Car Fitted with Cape Cart Top. 


The 24 to 80-Horse-Power Italian “ Fiat” Side Entrance Tonneau. 
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latest non-adjustable type, illustrated in the cut on 
this page as applied to the crankshaft of the Hotch- 
kiss motor. The artillery wood wheels are 34 inches 
in diameter, and are fitted with drums for double- 
acting expanding-ring brakes. The drums aiso con- 
tain ratchet teeth, into which a pawl is dropped when 
ascending a hill. Should the car stop from the 
preaking of a chain, and the brakes fail to hold, the 
ratchet would positively hold it. A double-acting 
metal band brake on a differential shaft is water- 
cooled from a small reservoir carried on the dash. 
Another feature of this car is a locking device on the 
differential shaft, whereby the differential can be 
locked and the car driven by one chain if found neces- 
sary. The starting crank is always held upright with- 
out the aid of straps. The gasoline is fed to the car- 
bureter from the tank in the back of the car by means 
of air pressure, which is supplied from a positively- 
acting air pump. A gage is fitted to show the pres- 
sure. The cylinder oiler is heated by the exhaust, and 
arrangements are also made for pumping kerosene 
into the cylinders by a small hand pump connected 
with the kerosene reservoir. Among the achievements 
of this car are the ascent of the Rochers de Naye, one 
of the highest peaks of the Alps, on the ballast of the 
cogwheel railway roadbed (which was described in 
SurrLeMENT No. 1460), and a 4,000-mile endurance run, 
lasting twenty-two days, which was completed in 
England about a month ago, and during the course of 
which a total consumption of 245% gallons of gasoline 
was effected, and an average daily mileage of 181.8 
miles was made. The water evaporated in traveling 
this distance was only 3.9 gallons, and the average 
mileage per gallon of fuel was 16.3. 

The Delahaye machine, exhibited at the Importers’ 
Salon, is fitted with a four-cylinder 16 to 20-horse-power 
motor, having low compression, and consequently being 
very smooth in operation. The cylinders are cast in 
pairs, and all the valves are mechanically operated. 
The ignition is of the jump-spark type by means of a 
high-tension magneto. A tubular radiator, cooled by a 
fan and having its water circulated by means of a 
centrifugal gear-driven pump, is used. The engine is 
oiled automatically by means of a mechanical lubrica- 
tor. The carbureter employed is of the automatic type, 
and can be readily controlled from the seat. The car 
has a. four-speed transmission, the speeds being ob- 
tained by a single lever, and the drive being direct 
on the high-speed. There are two double-acting metal 
band-brakes on the rear wheel, and one foot brake on 
the main shaft. A chain drive to each rear wheel is 
employed. The car has 
the standard tread and 
a variable wheel base 
of 90 to 130 inches, ac- 
cording to the wish of 
the purchaser. The 
chassis is of pressed 
steel, and has a width 
of 2 feet, 7% inches. 
The car exhibited is 
finished in red, and fit- 
ted with  red-leather 
side flaps on each side 
of the entrance to the 
front seat, for the pur- 
pose of intlosing the 
footboard of front seats, 
as well as the tonneau. 

The covered side-en- 
trance tonneau of the 
Darracq make, exhib- 
ited at the Importers” 
Salon by F. A. La 
Roche & Co., is one of 
the typical 1905 French 
cars. The motor used 
is fitted with high-ten- 
sion ignition by means 
of a coil and batteries. 
The motor is also fitted 
with a governor, which 
acts on the throttle 
valve. A three-speed 
tfansmission operated 
by a single lever is used. This transmission gives @ 
direct drive on the high speed. Some of the Dar- 
facq motors are fitted with low-tension magneto igni- 
tion, as well as that of the usuai high-tension type. 


This firm is one of the few to build single and double 
cylinder cars, as well as those of. the four-cylinder 
type. The Darracq cars hold many of the records 
abroad, among which is that for the flying kilometer 


in 21 2-5 seconds, equivalent to a speed of 104.46 miles 
an hour; and also the flying kilometer uphill at Gail- 
lon, France, in 29 seconds, which is equal to a speed 
of 77 miles per hour. The non-stop run from New 
York to st. Louis and back—a total distance of 3,450 
miles—which was made last summer by Mr. La Roche 
OM one of these machines, should also be put down to 
the credit of the Darracgq firm. 

The 28 to 82-horse-power brougham shown herewith 





Scientific Americari 


is one of the new Mercedes models for 1905. The en- 
gine has mechanically-operated valves, magneto igni- 
tion, and a special carbureter regulated by the gover- 
nor and having an automatic auxiliary air valve. A 
fan-cooled radiator and the usual centrifugal pump are 
used for cooling the water. The car is fitted with four 
speeds and a reverse, and the brakes on the differential 
are water-cooled. There are expanding ring emergency 
brakes on the rear wheels. The steering gear is of the 





The Ball Bearing Crankshaft on the Hotchkiss 
Car. 


non-reversible type. The spark advance is fitted on the 
steering wheel. An automatic oiler worked by com- 
pression is used. The car is mounted on the usual 
frame of pressed steel, and is finished with the cus- 
tomary thoroughness of all German machines. 

One of the main features about the Fiat automobile 
is its simplicity. The car is controlled by two levers 
and three pedals. The levers beside the seat change 
the gears and apply the brakes to the rear wheels, 
while the pedals let out the clutch, apply the differen- 
tial brake, and operate the accelerator. The ignition 
is advanced and the throttle opened simultaneously 
in proportion to the speed of the engine. This is con- 
trolled by 
the accele 
rator pedal; 
but, if de 
sired, the 


SOME FOREIGN MOTORS EXHIBITED AT THE NEW 
YORK sHOWS. 


A beautifully cross-sectioned model of a four-cylinder C. G. V, motor is 
seen at the left; the new Renau)t motor and dashboard radiator at the 
right ; a six-cylinder Napier charsis in the center ; and the Richard-Brazier 
motor with make-and-break magneto ignition at the bottom, 
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pedal can be interconnected with a small lever work- 
ing over a sector on the steering wheel. The car 
shown in the illustration is of the 24 to 30-horse-power 
type, having a very large side-entrance tonneau. The 
engine is fitted with magneto ignition, and a mechan- 
ical lubricator supplies a definite quantity of oi) to all 
cylinders regularly. The transmission gear gives four 
speeds forward and one reverse. The Fiat cars have 
been seen frequently on the race tracks of this country, 
and they hold several records for hill climbing, speed, 
and fuel consumption, both here and abroad. 

The four-cylinder motor shown in the upper left- 
hand corner of the cut on this page is an excellent sec- 
tional model of the C. G. V. motor. This is one of the 
leading French automobile engines having make-and- 
break ignition by magneto, and mechanically-operated 
inlet valves on one side of the cylinders, the exhaust 
valves being placed on the opposite side. The large 
fiber gears which drive the half-speed cam shafts are 
vicible in the cut, while the gear-driven “magneto is 
also seen on the right of the motor. All the valver 
are readily removable and interchangeable. The bot- 
tom of the crank case may also be readily removed for 
inspection and adjustment of the bearings. 

The right-hand upper picture shows the new Renault 
motor as arranged on the 14-horse-power car, The 
cylinders are cast in pairs, with the valves all on one 
side. All the valves are mechanically operated, and 
the ignition is by jump spark from a high-tension mag- 
neto located in front of the motor and driven by a 
spiral gear. The radiator is arranged in the dash- 
board. It is made up of finned radiating tubes run 
ning vertically and cooled by a blast of air from blades 
on the flywheel, which cause it to act as a fan, Large 
pipes convey the water from the top of the motor to 
the top of the radiator, and there is also a connection 
from the radiator to the bottom of the water jackets. 
No pump is used, the water being circulated on the 
thermo-siphon principle. 4 

Another type of French motor employing. magneto 
ignition, but of the low-tension make-and break type, 
is shown at the bottom-of the central cut. This is 
the 20-horse-power Richard-Brazier motor, which also 
has cylinders cast in pairs, with the exhaust valves 
on one side and the inlet valves on the other, all me 
chanically operated. The inlet-vaive side of the motor 
is shown in the cut, the make-and-break igniters being 
visible at the four corners of the cylinders, besides 
two throttles between the pairs of cylinders, con- 
nected through levers 'to a common rod which passes 
to the governor. The rot on top of the motor car 
ries the current to the 
insulated poles of the- 
make-and-break. {gn i- 
ters. This rod passes 
through fiber bushings 
and is covered with rub- 
ber. The large tubes 
from the top of the mo- 
tor to the radiator, for 
conveying the water, 
are distinctly visible, 
as is also the vertical 
shaft with a universal 
joint and topped by 
bevel gears, which drive 
the mechanical oller on 
the rear of the dash, 
The water is circulated 
in this machine also on 
the thermo-+siphon prin- 
ciple. 

The center picture 
shows the chassis of the 
new six-cylinder’ Bng- 
lish Napier machine, 
This chassis was Te- 
cently on exhibition in 
New York, and the car 
has been sent to Florida 
to compete in the Or- 
mond races, The en- 
gine is fitted with high- 
tension ignition by 
magneto, a single coil 
and contact only being used, An ‘all-metal friction 
clutch of an improved type is employed, and the car 
is fitted with roller bearings wherever possible, © It 
ean be run on the high speed about all the time, and 
when so running the gears on the lay shaft are idle. 
The car has a 9-foot wheel base, which makes it ex- 
tremely easy riding. The cylinders are cast in pairs, 
and fitted with mechanically-operated inlet end ex- 
haust valves on the same side of the cylinders, 

—- ee a ee 

The greatest quantity of iron ore produced from one 
mine, in 1903, was 1,519,450 tons from the Payal mine, 
on the Mesabi range in Minnesota. The greatest quan- 
tity from any southern mine was 1,281,409 tons from 
the Red Mountain group, in Alabama; from any éast- 
ern mine, 401,470 tons from the Cornwall group, in 
Pennsylvania. 
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TWENTY-PASSENGER AUTO-STAGE FOR LONG-DISTANCE 





ROUTES 

The large twenty-passenger stage shown in the an 
nexed engraving is built by the Mack Brothers Com 
peny, of Brooklyn, N. Y. It is intended for carrying 
passengers long distances over roads, and on good roads 
@ maximum speed of 256 miles an hour can be obtained. 
The car is driven by a four-cylinder 56% by 6 gasoline 
engine, having mechanically-operated inlet and exhaust 
valves in single chambers at the side of each cylinder, 


and operated from a single cam shaft. Jump-spark 
ignition from a single vibrating coil is The 
current is supplied by dry batteries, and the second- 
ary current is distributed to the various plugs by 
means of an Altemus distributor. A finned tube radia- 
tor of the usual type is employed, the water being cir- 
culated by a centrifugal chain-driven pump. A novel 


used, 


feature of this car is a compact device containing a 
powerful spring, which is wound up by the motor when 
it is running, and the energy of which is used to turn 
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does not need to be placed on the floor. This patrol 
wagon shown is being used by the Springfield, Mass., 
police department, and is giving entire satisfaction. 





THE BRUSH MOTOR OMNIBUS. 

The omnibus has been almost entirely superseded by 
the tram-car, but in sparsely-populated districts, where 
laying an expensive permanent way is not commercial- 
ly practicable, there is a growing demand for motor 
omnibus services, by means of which passengers may 
be conveyed to the tramway terminals or the railway 
station. 

The Brush Blectrical Engineering Company, of 
Loughborough, England, has specially designed the 
vehicle illustrated for districts in which the traffic is 
small. The main feature of novelty is the transmis- 
sion gear, which is of the individual clutch type. 

With this type of transmission it is evident that 
when changing speeds, nothing but a simple movement 
of the lever is required; and as friction clutches are 
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lutely the cheapest form of 
thinly populated districts. 
The advantages claimed for the system are the fol- 
lowing: The change of speed is effected with the ut- 
most simplicity, smoothness, and safety. There is no 
possibility of missing the striking of any gear desired, 
either in ascending or descending hills, as the gearg 
are always in mesh. No jolting or jerking accom- 
panies the increase or decrease of speed. Any omnibus 
driver can take charge of the vehicle after a few mipn- 
utes’ instruction, without any danger of his damaging 
the mechanism or losing control. If both brakes were 
to fail, the omnibus would be able to descend the steep- 
est gradient at walking pace on its lowest speed. The 
reverse may be readily thrown in while the car is run- 


passenger traction for 


ning forward on the second and top speed, which ig 
specially advantageous in crowded streets. 
_ 0 — 


THE NEW OLDSMOBILE DELIVERY WAGON. 
Besides a new double opposed-cylinder side-entrance 























the engine over a number of times, in order to start 
it. This device does not interfere with the operation 
of the motor in any way, nor with its being started by 
hand, if found necessary. It can be fitted to any gaso 
line engine. The twenty-passenger stage shown was 
exhibited at the recent Automobile Show in this city, 
and we are told thet several of these stages are to 
be used in a daily service between Philadelphia and 
Atlantic City, and Atlantic City and Asbury Park, 
during the coming summer. 





A GASOLINE POLICE PATROL WAGON. 

The Knox Company has recently produced the first 
American gasoline police patrol wagon, the general 
appearance of which is seen from the accompanying 
cut, pa body is mounted on a standard double op- 
Tt is 5 feet 9 inches high 


e stretcher is fitted 
into slots on the 


Th 
| drop 
} can be suspended, and 





Uldamobile Delivery Wagon Fitted with 16-Horse-Power Vertical Motor. 





An English Motor Umnibus. 














the means of transmission, there is no need to work 
the foot clutch when changing gear. Sudden shocks 
such as are experienced with other types of gears are 
entirely avoided, thus effecting a great saving in wear 
and tear, and a great reduction of vibration throughout 
the whole frame. The life of the tires is said to be 
also considerably extended owing to the increase of 
speed being gradual, thus preventing the ripping ac- 
tion due to wheels suddenly brought into mesh as in 
the ordinary gear. 

The engine develops 30 horse-power at about 900 
revolutions per minute. The bore of the cylinder \is 
110 millimeters (4.33 inches) and the stroke 130 milli- 
meters (5.118 inches). The drive is by universaliy- 
jointed shafts to gear rings on the inside of the driv- 
ing wheels. 

The entrance to the omnibus and the method of pay- 
ing fares when passing the driver, obviate the neces- 
sity of employing a conductor, and the saving in 
wages may be just sufficient to make the enterprise 
profitable. This type is therefore suitable as a feeder 
to railway and tramway systems, as it affords abso- 





Knox Patrol Wagon Propelled by 16-Horse-Puwer Horizontal Air-Cooled Motor. 
SOME NEW TYPES OF COMMERCIAL VEHICLES, 


tonneau, the Olds Motor Works, of Detroit, Mich., 
have this year brought out the gasoline delivery 
wagon illustrated herewith. A type of motor new to 
the Olds Company is used on this car. This is & 
double-cylinder vertical engine situated under the 
driver’s seat. This location of the motor makes it 
possible to use a longer body without increasing the 
length of the car, and, at the same time, the valves 
and other mechanism can be readily inspected or ad- 
justed by removing the seat. The motor drives @ 
countershaft, placed directly behind it, through @ 
Morse silent chain; and the drive from the counter 
shaft to the rear wheels is by side chains. The coun- 
tershaft carries a planetary gear transmission con- 
taining bronze and steel gears running in oil, and giv- 
ing two speeds ahead and a reverse. Expanding ring 
brakes are fitted on the hubs of the rear wheels, and 
there is also the usual band brake on the transmis 
sion. The former are controlled by a lever, and & 
pedal operates the latter. A tubular radiator is used 
with this car, the circulation being maintained by & 
positively driven gear pump. The motor is thoroughly 
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oiled by a mechanical lubricator. It 
has two vertical 5x5 cylinders, and 
is rated at 16 horse-power. Its crank- 
shaft is 2 inches in diameter and is a 
steel drop forging, as are also both 
axles of the car, which are of an I- 
beam section. The wheels are fitted 
with 4% x 30-inch solid tires. The 
Olds Company also makes a lighter 
delivery wagon fitted with a single- 
cylinder motor of their well-known 
type. An automobile express com- 
pany located in Detroit has used these 
cars for the past six months, and has 
obtained excellent results. One ma- 
chine missed but one trip out of 198, 
and that owing to laying the machine 
off for some slight adjustments when 
it could have been run. The average 
cost of operation, including wages of the driver, was 
found to be 4.2 cents per mile, and the cost per pack- 
age for delivery about 31-3 cents. 

For the past three years, at Christmas time, the 
Olds Company has placed at the disposal of the post- 
master of Detroit several of its delivery wagons for 
use in delivering and collecting mail matter and trans- 
ferring ‘it to the different sub-stations. During the 
holidays, recently, four delivery wagons were used. 
The postmaster informs us that “the service rendered 
by these machines was on the whole very satisfactory, 
and their use was instrumental in securing the deliv- 
ery and collection of large quantities of mail matter 
in a very short period of time, and they were also of 
material assistance in the matter of making quick spe- 
cial trips to our station postoffices. It is, no doubt, a 
fact that the aforesaid congestion would have burdened 
the office for one or two extra days had not these ma- 
chines been employed.” 

A GASOLINE TRUCK DRIVEN BY ALL FOUR WHEELS. 

The Four Wheel Drive Wagon Company, of Milwau- 
kee, Wis., has been experimenting for something over 
a year with a gasoline motor truck which drives by 
all four wheels. The illustrations shown herewith give 
a good idea of the appearance of the truck and its 
mechanism. It has been given tests in snow, through 
which it showed its ability to travel without the least 
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Fig. 2.—Rear Axle, Showing Flattened End for Wheel to 


Turn on, and Driving Sprocket Behind Spring. 


hindrance, although the snow in places covered the 
axles and more than half of the wheels. It demon- 
Strated the theory that a machine driving all four 
‘wheels independently will not slip its 
wheels, and will be able to travel 
through roads impossible to negotiate 
by a two-wheel drive, although its 
tires are neither corrugated, spiked, 
ner roped in any way, nor have they 
any special anti-slip device of any 
kind, 

The machine shown will carry five 
tons. But while this machine is 2 
chain-driven machine, the 1905 model, 
which is now being gotten out, will 
have a bevel gear drive throughout, 
the chain drive being superseded by 
this type of drive except for exceed- 
ingly heavy trucks. 

The theory that the additional ma- 
chinery necessary for driving four 
wheels as compared with driving two 
Wheels would produce more extra 
friction, and consequent loss of 
Power, than the value of any advan- 
tage which might be gained by a four- 
wheel drive, has been demonstrated 
to be false entirely in this machine, 
for it is possible to move this 6,000- 
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the front and rear wheels, on either 


side. Sprockets on the hubs of the 
smaller differentials drive through long 
adjustable chains the sprockets on the 
four drive shafts which are connected 
to the outer face of the wheel hubs 
through universal joints in said hubg 
The outer ends, #, of the axle f 

are shaped as shown in Figs, 2 and 3, 
Taper pivot pins, PP’, project through 
holes in the top and bottom of gach 
axle and in the central hub cone-car- 
rying ring, which is flattened on op- 








Fig. 1.—Differential Countershaft and Rear Axle. 


‘The Countershaft carries three Differentials, and Drives by Chains the Sprockets of Universally-jointed Shafts 
which Revolve the Rear Wheels ; the Front Wheels are Driven in the same way. 


pound truck up and down the 
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shop floor by . simply turning 
the starting crank; and 
there seems to be very little 
difference in w the power need- 
ed to turn the starting crank, 
whether the engine alone is 
being turned R w bs or the entire 
Bap de m e- } chanism. 

ur illustra- pe tions give a 
fairly compre- hensive idea 
of its appear- i Se ance and con- 
struction, A K four - cylinder, 
6 6 ee a = BUA en- 
gine o P orse - power 
is mounted H transversely in 
front, and drives by a 
Morse _ silent chain a three- 
speed sliding- gear transmis- 
sion immedi- ately behind 





chain extends 
transmis 
differen- 
shaft placed 
of the chassis. 


it. Another 
from the 
sion to the 
tial counter- 
at the center 





This counter- shaft has a 
large differen- Fig. 5.- Cross-See- tial in the cen- 
ter, and a tion of Wheel. smaller one at 


on Axle End. 


each end. The large differential takes care. of the 


difference in movement on the two sides of the vehicle, 
while the small ones equalize the difference between 
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Fig. 3.—Ball Cone-Ring Forming Hub, Assembled 


posite sides so as to fit on the cor- 
responding top and bottom part of 
the axle end. The bottom flattened 
portion of this ring (7", Fig. 6), as 
well as the pivot pins passing 

the axle end, and half of the untversal 
joint, U, of the drive shaft within it, are plainly visible 
in Fig. 3. The cone ring, 7, has the steering lever- 
arm, 8, cast integral with it, this arm being be- 
hind the hub in the photograph, Fig. 2. Two cone 
rings,C are mounted on this ring, 7, and the cuj 
that match are on each side of a center lug of the 
L-shaped hub ring, 0, Fig. 5. Upon this ring, .0, 
are mounted segments of wood, which are bolted to 
it by bolts passing through it and the detachable 
outer flange, R, Fig. 5. These segments are also bound 
together near the periphery by shouldered rings, SS’, 
bolted on. In putting together the wheel, the inner 
ring of balls is first assembled on the cone, 0, of ring, 
T, Figs. 3 and 5. Then the wheel proper, which is 
built up on ring, O, is slipped on, the central lug on the 
bottom of O coming against the right-angled race of 
one ring of balls. The other ball bearing is then put 


in place, and both are held in’ by a retaining ring, . 


which is screwed into place. 

Experience has shown wood wheels of this sort 
to be cheap and durable for all heavy work. ‘The 
wheel is driven through a detachable outer hub plate 
made in two halves (H and H’, Fig. 5). These halves 
have lugs, L and L', which are assembled around one 
fork of the universal joint, the other part, 7, of which 
is seen in Fig. 3. H and H’ are bolted together and to 
the outer hut binding ring, R. A light hub cap, K. 
completes the hub, In the new model the brake bands 
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Fig. 4.—Wheel Formed of Wood Segments, 
Showing Ball Bearing in Hub. 


will be on a drum on the wheel hub instead of on the 
sprocket, thus removing from the universal joint the 
braking strains and leaving it only the driving to do. 
The brakes, of course, are all con- 
nected and balanced by adjustable 
rods, They are operated by a pedal. 
By removing K and HH’, the wheel 
can be readily removed, as well as the 
driving shaft. The wood part of the 
wheel can also be replaced readily at 
will, 

The truck is controlled entirely 
from the driver’s seat. So great is 
the combined tractive effort of the 
four wheels, that the machine can be 
started with ita front wheels against 
the. curb, and it will mount it at once, 
apparently without effort. A ‘very 
strong company will manufacture the 
new trucks, which, from present ap- 
pearances, will meet with as great 
success as they certainly merit, 
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Paraffin is employed for waterproof- 
ing paper. Wax may be used also but 
is more costiy. Wither may be ap- 


plied by meiting aad drawing the 
paper through the ligald-—Drug. Cire, 
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THE NORTHERN TOURING CAR. 

In designing their 1906 touring car, the Northern 
Manufacturing Company have kept the general lines 
of the light touring car put out by them last year 
The main characteristics of this car are a double op 
posed-cylirder, gasoline motor, placed trans- 
versely of the frame, immediately back of 
the radiator, and having its crankshaft 
extended into an adjoining case cast integral 
with the crank case of the motor. In this 
case, which is separated from the crank case 
by @ partition wall, a planetary gear trans- 
mission is mounted to run in of] on ‘the 
extension of the motor crankshaft, and out- 
side the case the crankshaft is connected 
by a single, inclosed, telescopic, universal 
joint, w'th a housed propeller shaft extend 
ing to the rear axle. The drive is by bevel 
gear and a live rear axie, which revolves in 
a sleeve formed of two malleable castings, 
having expanding ring brakes integral with 
them at their outer ends. These castings 
are expanded and ribbed to form the differ- 
ential gear case, and thus an exceedingly 
rigid axle, oil-tight and dust-proof, is had 
without any brazed joints. The differential 
is mounted on independent bearings, so that 
it cannot receive any side thrust from the 
wheels. So rigid is the axle that no truss 
rods are needed, nor are any strut rods 
required for holding it at the proper dis- 
tance from the frame. The roller bearings 
on which it runs are adjustable. The outer 
ones cén be adjusted with- 
out removing the wheels. 

The front end of the 
chassis contains all the 
machinery of the car, as 
can) be seen from our il- 
Tustration. The gasoline 
(Meter fs mounted at an 
angle of 1i degrees from 
the horizontal. The inlet 
@nd exhaust valves are 
seen in the end of the 
cylinder. These can be 
feadily removed by un- 
screwing the caps / and £. 
The spark plug is in an el- 
bow at &. The oil reser. 
voir of aluminium forms a 
cover, R, for the motor 
crank case. It contains a 
single sight feed, F, and 
the ofl is fed by pressure 
from the crank case in suf 
ficient quantities to always 
maintain the proper level 
The ol? tank can be re 
moved by unscrewing a 
thumbscrew, and the cranks of the motor are then ex- 
pesed to view for adjustment. The commutator is 
shown at C. It ts of a*special form for use with a sin- 
fle coil, and beth the primary and secondary currents 
are commutated, which makes it possible to easily de 
termine which cylinder is missing fire, in the event of 
Gneven running. The motor has a suitable oil pocket 
Which catches the oi] and conveys it through a tube to 
the outer end of the forward bearing, which is babbitt 
lined. The flywheel of the motor has fan blades,‘for 
inducing a draft of air through the radiator. So pow- 
erfu! is this draft, which passes down under the car, 
that it is said to effectually lay the dust. The motor 
is controlled by a foot throttle, which automatically 
locks at any desired point. The clutch lever is a small 


THE GROUT STEAM TONNEAU. 


Be Secine : G@. Gasoline tank; 0. Ol! pomp ; [, Alr pamp pedal; 
aud Covel lever; 1’, Water tank, 
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handle mounted just under the steering wheel. Thé 
reverse is obtained by one of the pedals shown, while 
the other pedal operates the brake. As the rear space 
of the chassis is unimpeded by machinery, this is filled 
with two long muffler tubes connected in series. The 


THE ROBINSON SPRING WHEEL PARTIALLY ASSEMBLED 


APPEARANCE OF SPRING WHEEL AS APPLIED TC A MOTOR CAR. 


exhaust, after being expanded in the first tube, passes 
to the second, or low-pressure muffler, where it is still 
further expanded and cooled before entering the air. 
The car is fitted with an adjustable bevel gear steer- 
ing device and adjustable ball-and-socket joints in 
the steering connections. A great feature of this form 
of construction is that the machinery forms a unit in 
front, and can all be got at from above the car. A 
form of rotary vane circulating pump is used on the 
ear. The 5% x 5% motor is of very heavy construc- 
tion, being built to have a long life.. When the car is 
loaded, its weight is evenly divided between the front 
and rear axle. The total weight of the car alone is 
2,100 pounds. The construction is very substantial, 
and it should hold up well over all kinds of roads. 
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THE NEW GROUT STEAM AUTOMOBILE. 

Grout Brothers, of Orange, Mass., have this year 
brought out a steam side-entrance tonneau, the chassis 
of which we illustrate. The boiler, as can be seen, 
is mounted in front, under a cylindrical bonnet sim- 
ilar to that shown on the National car on 
page 66. The engine, EZ, is placed hori- 
zontally under the footboard, and drives a 
countershaft behind it by means of a chain. 
The drive is thence by side chains to the 
rear wheels. This arrangement makes the 
engine and all the working parts of the 
car thoroughly accessible. An auxiliary air 
pump that may be thrown into action by de 
pressing pedal, P, is driven from the coun- 
tershaft, as is also the water pump. A hand 
water pump is provided for emergencies, 
Two force-feed lubricators of novel design 
supply oil to the engine. A ratchet device 
driven from the countershaft forces a small 
cylinderful of oil to the engine cylinders 
once in a certain number of revolutions, 
while a gear pump, 0, forces oil through a 
pipe having perforations on its under side 
which spray the oil over all the other work- 
ing parts. The cut-off and reverse lever is 
seen behind the dash at R. A new form of 
throttle is used, operated by a small handle, 
T, traveling over a sector under the steering 
wheel. There is also a little handle, 0, 
for by-passing the water. The fire is con- 
trolled by the usual pressure diaphragm 
operated by the hoiler pressure. The steam 

is superheated after pass 
ing the throttle valve. 
This valve is fitted with 
an interlocking arrange- 
ment which closes it when 
the brake is applied. 

The arrangement of the 
gages and valves in the 
dash is a very convenient 
one, and is that which 
seems to be prevalent on 
all the new steam cars.” 

Lane Brothers, of Pough- 
keepsie, N. Y., also exhib- 
ited a car and chassis 
built on the same lines as 
the Grout and having 
numerous valves in the 
dash, all suitably labeled. 
The Lane engine is set at 
an angle of about 45 deg. 
and is also incased, and 
the car is fitted with 
auxiliary steam, air, and 
water pumps. 

The Prescott Automobile 
Company exhibited the 

only steam runabout on view. The machine is much 
the same as that of last year, having a vertical engine 
under the seat, with chain drive to a live rear axle, 
and the boiler being in the rear of the body. 
0 a 
A NEW SPRING WHEEL FOR AUTOMOBILES. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

A novel type of wheel, specially designed for auto 
mobiles, has been devised by Mr. A. 8S. Robinson, Assoc. 
M. I. C. E., of Beccles (England), the main feature 
of which is to supply the resiliency of pneumatic tires 
by means of mechanical action. The broad principles 
of the design of this wheel may be adequately gathered 
from the accompanying photographs and diagram 

(Continued on page 89.) 


FRONT END OF THE NORTHERN CHASSIS. 
O, Contact box ; 2. Exhaust valve cap ; F, Sight feed; 7. Inlet valve cap; J}, Oil reservoir forming 


cover of crank case, 
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plugs, and has for its object the 
* Svolding of.jerks. The fork is noise- 


Perfect mixing of air and gas, thus 
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A FOUR-CYLINDER MOTOR BICYCLE. 

BY THE ENGLISH OORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The four-cylinder air-cooled motor bicycle shown here- 
with is of 344 horse-power. The bore and stroke are re- 
spectively 57 millimeters (2.24 inches) and 45 millimet- 
ers (1.77 inches). Automatic inlet valves are used. 
Hitherto the four-cylinder motor has only been used 
in the construction of automobiles, 
but any one who has had experi- 
ence in using them will at once 
recognize their advantages. An ex- 
plosion every half revolution in- 
sures @ much more continuous se- 
ries of power impulses than one 
every two revolutions, with the fur- 
ther important advantage that the 
use of the four-cylinder motor per- 
mits a perfect balance between the 
various working parts being attained. 
Moreover, vibration is minimized, 
and the strains in the frame of the 
machine eliminated. The utiliza- 
tion of the four cylinders also al- 
lows greater flexibility in the oper- 
ation of the engine, the speed va- 
rying from 5 to 50 miles an hour. 
The motors are placed in a per- 
fectly vertical position, which in- 
sures the best results, as it is the 
only one that renders regular and uniform lub- 
rication, together with perfect control of the working 
parts, possible. Furthermore, the motor is placed as 
near the ground as is feasible with safety. 

The system of transmission is similar to that of the 
chainless bicycle. There are two bevel gears, one of 
which is on a longitudinal shaft driven by the motor, 
and the other is fixed on the rear-wheel hub. The 
whole arrangement is protected by a dustproof case 





FOUR-CYLINDER 





THOR MOTOR BICYCLE WITH SIDE CHAIR 
ATTACHED. 


filled with grease, to insure sufficient lubrication of 
the various parts. 

To avoid the shocks due to the explosions in the 
motor being transmitted to the bevel gears, an elastic 
coupling contained within the flywheel is interposed 
between them. The high-tension magneto is of a 
special type and has a current distributor of an en- 
tirely new type. The spark produced by this appa- 
ratus is superior to that attained by any other arrange- 
ment, and more easily controlled, 
the working parts being fully pro- 
tected against mud, dust, or rain. 

Although perfect regularity of 
movement is attained by the four- 
cylinder motor, smooth running of 
the machine is, however, consider- 
ably affected by bad roads, In or- 
der to minimize this as much as 
Possible, the bicycle is provided 
With a special elastic front fork. 
This embodies a combinatidn of 
steel springs and rybber 


some 


less im its action, and conduces to 
the steady running of the motor. 

The Dicycle is also fitted with a 
MGW type of vaporizer, in which a 
Special arrangement produces a 


& complete homogeneity 
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of the mixture. The automatic valve regulates the 
admission of the supplementary quantity of air at 
various speeds. There is also a new arrangement for 


lubricating the various parts of the motor, and dis- 
tributing oil to the four cylinders in a uniform man- 
ner, while the machine is completed by a back-pedal- 
ing brake. 





MOTOR BICYCLE WITH MAGNETO IGNITION AND BEVEL 


The design of the frame has been remodeled in 
order to embody the new features of this motor cycle. 
The inferior median part, which supports the motor, 
resembles a bridle, made of oval tubing, to which the 
case of the motor is fixed. At the rear end of the 
case an iron flywheel containing the elastic coupling 
is fixed on the motor. Above the motor, in the upper 
part of the frame, are two tanks, the forward one be- 
ing for oil and the rear one for gasoline. To facilitate 
starting, a lever is placed on the handle bar, by means 
of which the exhaust valves in the cylinders can be 
raised to release compression. The motor can then be 
started by pedaling a few strokes. 

The regulation of the speed is ob- 
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besides the two-to-one gears and cam for operating 
the exhaust valve. The contact device is also shown 
on the side of the crank case at the front. A curved 
spring attached to the contact box rubs against | 
spring-pressed button, from which a wire runs to the 
spark coil. This curved spring acts as a switch, and 
in the position shown in the photograph, it makes con- 
tact and completes the cireuit to 
the batteries, When the contact 
box is moved back as far as it can 
travel by means of the rod com 


on the handle bar, 
spring just mentioned moves away 
from its opposing contact and 
breaks the ignition circuit, At the 
same time the top of the box strikes 
a lever, which raises the exhaust 
valve and holds it open. This lever, 
and its withdrawing spring, can 
plainly be seen in the illustration, 
beside the curved spring and con- 
tact box. It will thus be seen that 
when the exhaust valve ig raised, 
the current is always automatically 
cut off, The carbureter is also 
shown in section, but is too minute 
to be described here. It draws its air from 
around the ribs of the motor through a small funnel at 
its base. Another feature to be noted is that the in- 
let valve stem projects through its housing, so that 
if the valve should stick it could readily be punched 
away from its seat by pressing the stem on the out- 
side. The motor is oiled from an oil cup on its base, 
which in turn is fed from an oll tank above. The gas- 
oline tank is arranged over the back wheel, while the 
forward member of the diamond frame carries the 
batteries in a case above it and the spark coil below. 
The motor, as can be seen, is built in the diamond 
frame in such a way that it forms part of the upright 


GEAR DRIVE. 





tained by moving one or both of two 
levers placed above the gasoline 
tank, one of which varies the igni- 
tion, and the other limits the quan- 
tity of gas entering into each cyl- 
inder. 

The machine has two brakes; one 
of these is operated by back-pedal- 
ing. The ratchet wheel fixed on the 
bottom bracket actuates a rod, which 
moves two jaws, which thus exert 
pressure upon a drum fixed on the 
rear-wheel hub. The other brake is 
composed of two long shoes acting 
upon the rear-wheel rim. This 
brake is operated by means of a 
lever placed on the handle bar and 
which, by the intermedium of rods, 
forces the shoes in contact with the 
rim of the wheel. 





A NOVEL SIDE-CHAIR ATTACHMENT 
FOR MOTOR BICYCLES, 

The accompanying illustrations 
show an entirely new arrangement for carrying a 
second person with a motor bicycle, and a photo- 
graph of a motor showing the parts in section. The 
attachment and motor bicycle are both made by the 
Aurora Automatic Machinery Company, Aurora, III. 
The motor is known as the “Thor” motor, and the 
sectional photograph is made from a working model 
exhibited at the New York Automobile Show. This 
sectional model of the motor, which is a very neat 
piece of work, shows the inlet and exhaust valves 
operating in their valve chamber, into which the 
spark plug projects, The crank case has been cut 
away so as to show the flywheel revolving therein, 








SECTIONAL VIEW OF THE THOR MOTOR AS USED ON A BICYCLE. 


It drives the rear 
ingenious cushion 


post which screws into its head. 
wheel through a chain and an 


_ sprocket having a diamond-shaped groove in which a 


brass ring of the same cross section is clamped be- 
tween the driving and driven parts. This, and the 
method of confining the wiring to the motor, and thus 
dispensing with running the wires through the handle- 
bar, are the main features of the Thor motor bicycle. 
The bicycle attachment consists of an extensible axle 
attached to the axle of the rear wheel, and a eurved 
tube extending from the end of this axle to the steer- 
ing fork, where it is firmly attached. A wide seat is 
mounted upon this side carriage. It is so constructed 
that it can be quickly converted 
into a box for packages, The side 
carriage can be quickly removed 
when not needed. The attachment 
forms one of the neatest solutions 
of the small automobile problem 
that has yet been made. The motor 
bicycle has ample power to draw it 
over not only ordinary, but also 
poor roads. ary 

The buckboard automobile, also 
shown on this page, was construct- 
ed by two New York boys after 
their own designs. A Thor motor 
is used for propelling ft, and this 
drives a countershaft by means of 
a belt, trom which the tfansmission 
is made by chain to the rear axle. 
The machine is mounted on 28-inch 
bicycle wheels, and steered after 
the manner of a bob sled, with a 
handle. 






















































THE NATIONAL TOURING CAR. 

A company which has up to the past year been 
identified chiefly with the electric vehicle industry, but 
which then brought out also a gasoline machine, that, 
with the improvements and changes wrought upon it, 
is now one of the best-built and up-to-date cars on the 
market, is the National Motor Vehicle Company, of 
Indianapolis, Ind. A thorough inspection of the com- 
pany’s plant and a ride at high speed over the rough 
roads in the vicinity, convinced the representative of 
this journal that the National car is one that will 
stand abuse. 

The general appearance and some of the details of 
the car are shown herewith. A four-cylinder vertical 
motor specially made by the Rutenber Company is 
used. The view showing the motor taken apart gives 
@ good idea of ite appearance. Separate, integrally- 
cast cylinders’ having mechanically-operated, inter- 
changeable inlet and exhaust valves in a common 
valve chamber are bolted to the crank case. The bore 
and stroke of the cylinders and pistons are 444 and 6 
inches respectively and the compression 80 pounds. 
The valve stems are raised by plunger rods having 
rollers against’ which the cams strike. The bronze 
bushings for these plungers, seen bolted to the crank 
case, are removable and can readily be replaced. There 
is but one cam shaft, supported in three bearings. The 
aluniinium crank case is divided into four compart- 
ments, and the crankshaft has five bearings. The 
three center ones hold the shaft in place when the 
bottom of the crank case is removed to adjust the 
crank or wrist-pin bearings—a feature which is found 
on most four-cylinder cars this year. Besides this, 
there are liberal hand holes in the crank case, as 
shown. Babbitted adjustable bronze bushings are used 
throughout. The pistons have four \-inch rings and 
hollow wrist pins. The connecting rods are drop- 


Scientific American 


regular manner. The clutch is connected to the trans- 
mission through a universal coupling that allows of 
foreand-aft movement as well as misalignment. Both 
the main shaft and the countershaft of the transmis- 
sion run on ball bearings. The former has two rings 
of balls at each end and the latter but one. The balls 
are of large diameter, and all the bearings can be 
readily adjusted from the outside of 
the case. The entire top of the case can 
be removed for in- specting the trans- 
mission with- out disturbing any 
part of it, as can be seen from the cut, 
Fig. 3. The opera- tion of the gears is 









typical of the mod- ern three - speed 
sliding transmis- sion. The main 
shaft is squared and carries the 


sliding set of two gears, 1 and 65, cut 














DIFFERENTIAL COVER REMOVED. 


from one piece. A groove, G, between the two gears 


receives a shifting tork for sliding the set. 
This fork is mounted on a rod that can be slid 
lengthwise of the case from the outside. The 


end which is connected to a lever passes through a 
stuffing box with felt washers, while the other end 
moves in a sealed tube attached to the gear case. All 
these provisions are made to keep out the dust. The 
shorter of the two levers at the side of the car slides 
the gears. The position shown is low speed. The 
drive is here from gear 1 on the square shaft, A, 
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with gear, 7, which is slid in mesh with 2 automatically 
by 5 engaging a washer beside 7 as it slides sideways, 
and thus pushing 7 along into place against the com- 
pression of the spring, which thrusts it back out of 
mesh as soon as it is released. Thus, although the 
lay shaft is turning all the time when the main shaft 
is revolving, the reverse pinions are idle except when 
in use. So compact and light is this transmission that 
it weighs only 70 pounds, while the weight of the 
motor is 380. 

The longitudinal driving, or “propeller,” shaft as it 
is usually cailed, runs in ball bearings in a steel tube 
extending from the globe-shaped differential casing to 
the rear end of the transmission case, where it ig 
supported by a yoke pivoted on a cross-member of the 
frame (Figs. 5 and 6) so that it can move back and 
forth sufficiently to allow for the up-and-down move- 
ment of the frame. A protected universal joint be 
tween the transmission gear shaft and the propeller 
shaft completes the line of shafting. The bevel pin- 
ion fits on a squared end of the propeller shaft and is 
held in place by a nut and cotter key. The gears used 
are of four pitch, both hardened; and a speed reduc 
tion of 3 to 1 is obtained. 

The construction of the rear axle is such that the 
rear axle tubes extend through the wheel hubs. On 
the outside ends of these tubes suitable cones are 
provided, the outermost of which is adjustable by nuts 
threaded to the exterior diameter of the tube, thug 
providing a double, adjustable ball bearing for the 
wheels entirely independent of the driving axle. The 
differential case is securely brazed to the two lengths 
of cold-drawn tube, thus making one homogeneous 
whole from outside to outside of wheels. It is provid- 
ed with a removable cap (Fig. 1) by dividing it above 
the axle lugs in a horizontal plane, thus providing 
means of inspection of differential gears by simply 





























forged, and the crankshaft also is a forging. The (which is connected to the clutch and has a bearing unscrewing this cap. Inside the case two rows of balls 
flywhee! is , affixed to it 
belted to «a provide ball 
disk on the BE ig | bearings for 
¢ rao kshaft. Pm Sage the hubs of the 
The contact srk eg differen- 
box in front of tial. One of- 
the dash is on these bearings 
the end of a is equipped 
vertical shaft with a_ split 
driven by spi cap, which, be 
Tal gears, and ing held in 
in the same = place by two 
Casing is a ; studs, can be 
bail governor removed, and 
which oper- when removed 
ates on the allows the 
spark, and withdrawal of 
can be set for the entire dif- 
any desired ferential and 
speed"by a lev- large gear in- 
@ron the tact through 
steering wheel the opening in 
The main con- Fig. 2.—MOTOR PARTIALLY ASSEMBLED. Fig. 3.—TRANSMISSION GEAR WITH BALL BEARINwS. the top of the 


trol of the car 
is by a throttle pedal, as well as by a throttle lever on 
the ateering wheel. A gear water-circulating pump is 
driven direct from the single cam shaft of the motor 
by means of an ingenious detachable coupling. The 
Ttemoval of four bolts disengages the whole pump. 
The cylindrical honeycomb radiator is backed by a six- 
bladed, belt-driven, ball-bearing fan 19 inches in diam- 
eter and. geared to run three times as fast as the 
motor. On account of the shape of the radiator, the 
fan produces a draft of air throughout its whole 
extent. Jumpepurk ignition is used, the current be- 
ing furnished by a belt-driven Apple dynamo, and the 
secondary wires from the four 
spark coils to. the plugs being 
rubber covered and run 
through fiber tubes. Chain con- 
nections, which act as spark 
gaps, are used to the plugs. 
The clutch of the new Na- 
tional car is constructed ac- 
cording to the latest French 
practice. A Cast aluminium 


cone, leather-covered, has six 
slightly-arched, flat steel 
springs, placed in suitable 


pockets between the cone and 
the leather. These springs press 
out the leather slightly and 
cause the clutch to take hold 
easily—so easily, in fact, that 
the car can be started gently 
on the high speed with the en- 
gine running very rapidly. The 
elutch is interlocked with the 

brakes and gear-shifting lever 
: hat the application of eith- 
Drake or changing the gears 
We out the clutch automat. 
%) The usual clutch pedal 
ies the clutch also in the 





in the rear shaft, B, at 8S), through gears 2 and 3 on 
the lay shaft, to 4 on shaft B, whence the power 
is transmitted through the universal] joint and longi- 
tudinal driving shaft (see plan of chassis) to the 
rear axle. By sliding gears 1 and 5 to the teft until 
5 meshes with 6, the intermediate speed i; obtained; 
while sliding the set still further causes lug, L, to slip 
into space, 8, between the corresponding lugs on 
gear, 4, thus locking A to B and giving a direct 
through drive on generous ball bearings from the 
motor to the rear axle. The reverse is obtained by 
causing gear, 1, to mesh with gear, 8, and gear, 2, 


case. Thus we 

have the wheels turning on the outside of the rear 
axle tubes, and the differential revolving on its own 
bearings inside the case, but independent of any strain 
or stress from weight of car or load. Application of 
power to the wheels is obtained by means of the two 
inner axles engaging the gears in the differential by 
means of squared holes in said gears, the outer end 
of each axle fitting a squared jaw clutch, which in 
turn engages its mate upon the hub of the wheel, 
this engagement being made at the outer end of the 
hubs, and the whole being covered by dust caps. The 
advantages of this system are the perfect running of 
gear and pinion, they being 

firmly held in place by their 
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bearings; freely-turning wheels 
due to double ball bearings; & 
rear axle without joint from 
outside to ontside; the removal 
of all side thrust from the dif 
ferential. The adjustment of 
the wheels does not affect their 
bearings. As an additional pre 
caution, although not necessary 
with this system, a truss rod” 
of circular section, % inch im” 
diameter, extends from the 
brake support en one side” 
downward and under the cen” 
ter of the spherical case to the” 
brake support on the opposite” 
side. This system also dit 
penses with reach rods, while” 
the rear axle is provided with 
movable spring perches mount 
ed on the axle, so that it cam 
rock back and forth without 
straining the springs. The @ 
ferential is of the spur ge 
type, and is of heavy const 
tion. The National Company 
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the liberal use of ball bearings are foliowing the latest 
practice of the best French engineers, some of whom 
carry the use of ball bearings even to the engine crank- 
shaft bearings. The liberal use of balls undoubtedly 
reduces friction, and enables the engine to deliver the 
maximum amount of horse-power to the. ground. 

The car is fitted with 34-inch artillery wheels, all 
of which run on double adjustable ball bearings, fitted 
with ball retainers and made dust-proof by means of 
felt washers. The front wheels turn upon heavy 
drop-forged spindles, which are a part of the combined 
forged knuckle, spindle, and steering arm. The 
wheels are shod with 4-inch tires, and have the 
standard tread. The hubs are fitted with spherical 
dust caps. The rear hubs carry brake drums 13 1-12 
inches in diameter with 1%-inch internal face, 
which provide the friction surface for the internal- 
expanding metal-to-metal brakes. The system of 
bearings provided for the wheels allows for the re- 
placement of wearing parts. Replacing the cups, 
cones, and balls makes a new bearing, regardless 
of length of service. , 

On the rear side of the dash, as shown in Fig. 5, 

are four spark coils in a case and four sight-feed 
ollers, as well as a snap switch for the ignition 
current. Extending through the dash is one end of 
the compression relief rod, which engages the four 
relief cocks on the cylinders of the engine. The 
oil supply cut-off extends through the dash also. 
The oil can be regulated by a button, which is on 
the end of this rod. The oil is fed to the bearines 
of the transmission, the universal joint, and the 
motor crank case. 

A good feature of this car that might pass un- 
noticed is an extra set of lever arms on the steer- 
ing knuckles, connected by an extra tie rod. In 
ease one of the lever arms should break, as some- 
times happens, the extra set would still steer the 
machine. The main frame of the car is of pressed 
steel, and the machinery is all carried on a sub- 
frame. The car has a long wheel base, which con- 
tributes to its easy-riding qualities. The ease of con- 
trol and of adjustability of mechanism, besides sevcral 
features of the latest foreign practice, stamp it as oue 
of the most up-to-date American cars. 

— > 0 
Sir Oliver Lodge on Piternal Combustion Engines. 

For about two hours last December Sir Oliver Lodge 
interested a large number of members of the Automo- 
bile and Cycle Engineers’ Institute, assembled in the 
hall of the Institution of Mechanica! Engineers in Lon- 
don, with an address, illustrated by lantern slides, 
and experiments with apparatus, on the subject of ignt 
tion as applied to internal combustion engines. 

Sir Oliver said he would make no distinction between 
oil engines and gas engines, but take a general sur- 
vey of the whole subject. From the point of view of 
combustion, a gaseous mixture was the best. For the 
purpose of ignition the combustible mixture had first 
to be raised to a temperature at which combustion took 
place, and it then spread until it ignited the rest of 
the gas. Rarefaction, or diminished pressure, would 
prevent ignition spreading, while a rise of tempera- 
ture would assist combustion or explosion. The lighter 
the explosive gas the quicker was the movement of the 
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molecules, and as it had been found, he said, that in 
gas engines the quickest combustible mixture was that 
in which there was a slight excess of hydrogen, or the 
lighter material, one would have thought. that an ex- 
cess of either material would be a disadvantage; but 
that did not appear to be the case, although an excess 
of the heavier material proved disadvantageous be- 
cause the atoms forming it were moving more slowly. 
The effect of a diluting materia] was the same as that 
of rarefaction. Each gas occupied a space independent 
of the rest, and dilution with other gas might have a 








Fig. 5.—BACK 


UNIVERSAL JOINT OF PROPELLER SHAFT. 


retarding effect on combustion. In a weak mixture the 
line of explosion would be a meandering one, and the 
explosion would be slow. To increase the rate of com- 
bustion the gas must be compressed and then ignited 
in more than one place. It was sometimes asked 
whether it was better in a cylinder and piston to ig- 
nite the gas near the piston or near the base of the 
cylinder. In a high-speed engine the best place would 
be near the piston, so that the force of the explosion 
might be exerted on the piston before it could move 
away. The quicker the speed of the engine the more 
combustible must be the material used, In a slow- 
speed engine a slow-burning mixture might be used 
without advantage, because a more lasting blow—more 
of a push—was obtained. If the walls of a gas engine 
cylinder were cold there was bound to be a certain 
amount of unburnt materials. If they could have the 
walls of the cylinder red hot they would obtain better 
combustion. He could not think the principle of a 
water gas engine was right or final, because in it the 
temperature of that which they wanted to be hot was 
lowered. If only they could let the air and gas into a 


hot vessel it would certainly be more economical. It 
did not seem beyond the province of invention to 
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achieve that result. He thought the subject of igni- 
tion important, and it was in that direction that ad- 
vance had largely been made, The idea of modern guns 
—barrels, powders, and shot—was not very different 
from what it was years ago. It was in the ignition 
arrangements that the modern rifle differed chiefly 
from the ancient weapon,.and the same was the case 
in engines. Sir Oliver then illustrated several meth: 
ods of ignition—the tube ignition method, the iIncan- 
descent tube igniter in which the time of explosion is 
regulated by the screwing in or out of a timing plug, 
Wyat's electro-catalytic igniter, and the Clerk en- 
gine, with bolt igniter, in which a piece of metal 
kept hot by the previous explosion causes an ex- 
plosion as soon as the gas is compressed by the 
return of the piston. Having shown that a little 
spray of oil injected into compressed hot air is 
all that is needed to secure ignition, the lecturer 
pointed out that the temperature of the highly 
compressed air lasted only a short time because 
it was in touch with cold surfaces. In motor cars 
and portable engines especially flame ignition was 
hardly ever employed, and therefore electric igni- 
tion had come to the fore. Electric ignition might 
be regarded as almost the natural method of set- 
ting up combustion. Sir Oliver showed a number 
of experiments in electric ignition by both low and 
high tension methods. Finally he illustrated the 
quickest method of obtaining an electric spark— 
a plan which he described as equivalent to the re- 
lease of an electric spring. From a coil two wires 
were carried to a couple of Leyden jars in order 
to charge them, and the discharge from the inte- 
rior of those jars caused a spark where points on 
the charged wires were brought into juxtapos!- 
tion. But if from the external casing of the jars 
other wires were carried: and their points were — 
brought toward each other, a spark could be ob- 
tained which could not be stopped by the inter- 
position of an electric-light carbon or wet blotting 
paper, or by the points being smeared with a mixture 
of lampblack and oil, or being placed under water 
His son had told him of the trouble sometimes expe- 
rienced with motor cars owing to failure of ignition, 
and he thought the second spark of which he had 
spoken was what was needed to remedy this. He was 
informed that people often wanted to economize i 
the ignition arrangement of motor cars more than in 
any other part; but that seemed to him false economy. 
There was much that was beautiful and well and 
skillfully designed in connection with these engines, 
and sometimes the ighition part was not equal to the 
rest. He thought more attention should be directed 
to those parts. 
_——— oO eo 
Important alterations have been made concerning the 
international contest for gasoline-propelled boats for 
the Harmsworth trophy. Henceforth the start is to 
be a flying one, all competitors starting together by 
signal. The course is to be extended from the present 
length of between 6 and 12 knots to one varying from 
30 to 35 knots, so that opportunity is provided for the 
evolution of a better type of boat. All angles also must 
not be less than 120 degrees, and the length of each 
round is not to be less than five nautical miles. 
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A SEW AMERICAN AUTOMOBILE. 

Our Ulustrations depict a distinctly American ma 
chine of a new type, the original of which made its 
debut et Ormond Beach a year ago, and despite cut 
cylinders from running out of oil, made the fast time 
of a mile a minute. Since then Mr. 
Walter Christie, of this city, the in- 
ventor of the car, has constructed a 
much larger racer, and with this he 
has gone to Florida again, with the 
hope of making some speed records. 
If he is successful this year at Ormond 
during the present week, he may after- 
ward enter the iong-distance road race, 
which is to be run off in Cuba. The 
new car, as can be seen from the pho- 
tographs, is quite simple. It consists 
of a front axle formed of the motor 
crank case and sultably attached to the 
side bars of the frame. The ends of the 
erank case are brought out somewhat 
in the shape of a forked steering 
knuckle (22 in diagram), and the 
upper part of the fork rests upon a cap 
which slides over the vertical! part, P, 
of the steering spindle, upon which it 
ia supported by a stiff coiled spring. 
The front wheels revolve on bal! bear- 
ings on the steering spindles, being 
driven by universally-jointed shafts, 
which pass through the hollow spin- 
dies and are keyed in the outer ends 
of the wheel hubs. The two universal 
joints are seen at UU. The rear wheels 
are also fitted with ball bearings and band brakes. It 
will thus be seen that while the motor is on the front 
end of the car, as is the case with most modern auto- 
mobiles, the construction differs from that usually 
‘employed, in that the motcr is set transversely on the 
chassis and drives the front wheels di- 
rect. All that part of the car behind 
the front axle is a trailer for the axle; 
and as the machine draws instead of 
pushing itself, there is not liable to be 
trouble from skidding; besides, this 
method of propulsion consumes less 
power, as determined by electrical 
tests. The chief charm of the new 
construction, however, is the direct ap 
plication of power to the wheels. Each 
flywheel, #, of the motor forms a con- 
feal clutch inlaid with segments of 
leather, which does away with the us- W 
ual method of riveting on the leather 
ina band. These cone clutches engage 
dramas, D, which slide on and drive 
through a considerable number of 
located at K, the inner end of 

the short wuniversally-jointed drive 
shaft that has one bearing in the mo- 
tor crankshaft and the other in the 
wheel, to the hub of which it is keyed. 
The driving sleeve or cup attached to 
D has a bearing, R, on rollers in the 
crank case extension. This sleeve and 
drum, D, is slid to the left by ball bear- 
ing fork, B, when flywheel clutch is 
out. The middie section of the inner 
drive shaft is that having the two forks for the uni 
versal joints, while the outer end drives the wheel as 
mentiéned above. The pins used in the universal 
joints are hollow and are packed in grease. A 5,000- 
mile test has shown practically no wear here. When 
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the clutches are in, the motor crankshaft is locked to 
the wheels. No differential is provided for the direct 
drive on the. present. car, but one could be iacorpor- 
ated in the flywheel or wheel hub should a commercial 
car be built and a differential be found necessary. At 





70-HORSE-POWER CHRISTIE RACER WITH FOUR-CYLINDER MOTOR FORMING THE 
FRONT AXLE. 


present the springs used to hold the clutches in place 
are light enough to allow sufficient slippage to take 
care of the differential movement. When on the low 
speed or reverse, a differential on the countershaft is 
in use 





6 D 


Se 


MISLATAL TAH ih. * 


a ae 


| 


do 


» BE | SAAB 





7 





— 
bail 
Hi 

, 


DIAGRAM OF CHRISTIE DIRECT-DRIVE MECHANISM. 


The drums which the fiywheel cones engage each 
carry a large gear ring, G, on their periphery, and 
these rings are driven by small gears on the ends of 
a countershaft, which receives its motion from a short 
countershaft above it, driven at a reduced speed by a 


















The Carbureter, Spark Plage, Cylindrical Water Tank, Radiator, Exhanst Pipes and Valve Stems, and 
Travemission Gear are plainly to be seen in this cut, 
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large gear on the two-to-one cam shaft that operates 
the exhaust valves. By engaging one or the other 
of two gears on this shaft with a gear on the main 
countershaft, and throwing in the small cone clutch, 
the low speed and reverse are obtained. Thus it will 
be seen that the present car has all the 
essential parts of any ordinary auto- 
mobile, including the differential; and 
it is by no means as much of a freak as 
a car exhibited at the Paris show, which 
will be found described in the Sup. 
PLEMENT for January 7. This car has 
no low speed or reverse, the latter be- 
ing obtained by reversing the motor, 
and the drive being through a friction 
clutch and longitudinal driving shaft 
to a countershaft, and thence by chains 
to the rear wheels. A specially con- 
structed clutch that can be allowed to 
slip without damage replaces the low- 
speed gear. A combination of this idea 
with that of Mr. Christie would give 
an ideally simple car. 

The four-cylinder motor used on the 
present car is of about 70 horse-power. 
It has a 64-inch bore by 6%-inch 
stroke, and will drive the car 90 miles 
an hour when making 792 R. P. M. 
The 40-inch wheels make one revolu- 
tion with every turn of the engine 
crankshaft, and the car advances 10 
feet per revolution. The inlet valves of 
the motor are automatic and are eight 
in number for each cylinder, being 
arranged in two circular plates, as shown. There are 
32 inlet valves altogether, and all are of the flat- 
seated variety. A single large exhaust valve is used 
for each cylinder. An automatic carbureter having a 
multiplicity of tiny automatic valves (similar to the 
inlet valves of the motor), for admit- 
ting the auxiliary air, is used. The 
gasoline tank is under the rear. seat, 
the fuel being forced to the carbureter 
by air pressure. - The ignition is by 
jump spark from coils with vibrators 
and a three-cell storage battery. The 
contact device is a. ring of fiber with 
steel contacts. A steel roller moving 
around within the ring is used to make 
the contact. The rear part of the 
bonnet is made up of twelve sections 
of finned radiating pipes, there being 
eight 5-16-inch pipes 64 inches long 
and carrying 840 5 x i-inch fins toa 
section. A total of over 20,000 square 
inches of radiating surface is thus ob- 
tained. The pipes are of copper and 
the fins of aluminium, and both are 
coated with lampblack. From a verti- 
cal cylindrical copper tank in front of 
the radiator, the water is forced by a 
gear-driven gear pump through the ra- 
diator and into the bottom of the wa- 
ter jacket on each side of the motor. 
A pipe running across the top of the 
motor, and connecting with the water 
jacket between each cyiinder, carries 
the hot water to the vertical cylinder, 
thus completing the circuit. 

The controlling levers, spark coils, sight-feed oiler. 
and water-pressure gage are all at the rear, directly 
before the driver. The ignition current may be instantly 
cut by the switch on the steering wheel. 







REAR VIEW OF MOTOR. 
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Type 
XI 


Four 
Cylinder 
16-20 H. P. 


The Autocar stands as a triumph in automobile build- 
ing. Its construction combines with greatest efficiency 
and durability a simplicity that is the wonder of all who 
see it. This is a feature that commends itself alike to 
the novice and the expert. It means minimum lia- 
bility of derangement, greatest ease and safety of opera- 
tion, and lowest running expense. Each type of Auto- 
car represents the nearest to perfection in its class. 
Every Autocar is built upon lines proven correct by 
experience ; built of absolutely the best material, and 
with the best workmanship procurable. 

Autocar records of actual performance bear out the 
claim that for good day-in-and-day-out, up-hill-and-down 


Double 
Side 
Entrance 
Tonneau 


$2,000 


service, for durability and freedom from annoyance, the 
Autocar is unsu . : 

The new car, Type XI, illustrated above, with its 
chassis, shows a number of very valuable improve- 
ments, accomplishing increased ease of control, safety, 
and simplicity. 

Type VIII, Four-passenger car, and Type X, Runa- 
bout, are the cars which have made the present reputa- 
tion of the Autocar, to which the new Type XI will 
surely;.add. ‘ 

Write for catalogue and dealer’s name. 


THE AUTOCAR COMPANY, Ardmore, Pa. 
Member A. L. A. M. 


Type X 
10 H.P. 
Runabout 


Type Vill 
Rear Entrance 
Tonneau 
$1,400 
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A POWERFUL LIGHT-WEIGHT GASOLINE MOTOR. 

The V-shaped motor shown herewith is a 5-horse- 
power air-cooled bicycle motor that has met with great 
success for other purposes during the past year. Be- 
ginning with making a 10-mile record in 8 minutes, 
462-5 seconds at Ormond Beach last January, when 
used on a motor bicycle, one of these motors finished 
by driving the only successful airships at the St. Louis 
Exposition, and by making a record in aeronautic work 
on Christmas Day, when one drove the Bald- 
win airship 20 miles in 1 hour, 13 minutes, 
against @ 12milean-hour wind for half the 
distance, 

The motor is built with the cylinders set 
to form a V in order to economize space as 
much as possible. The crankshaft runs on 
roller bearings, which reduce friction to the 
minimum and do not wear out readily. The 
bore and stroke of the cylinder and pistons 
are each 3 inches and high compression is 
used. The motor develops its full horse- 
power at 2,000 R. P. M. On the Benbow air- 
ship two of these motors, coupled together, 
were used. The Baldwin airship, which has 
@ 15 x 45-foot balloon, and a framework 
21 feet long by 3% feet wide, was propelled 
by @ single motor like the one here shown, 
which weighs complete but 60 pounds. The 
Curtis Mfg. Co., of Hammondsport, N. Y., is 
the maker of this little engine. 

IGNITION ACCUMULATORS. 

Two or three storage cells can be used on 

every gasoline automobile for ignition and 
for furnishing electric light. When so used, 
if they are of a good make and of sufficient 
capacity, they will be found to give excellent 
results. On a single or doublecylinder car, 
eelis of 40 to 650 ampere-hours capacity 
should be employed, while a four-cylinder 
machine should have cells of double the size. 
These should assure the good running of the 
engine for severa)] thousand miles, and they 
can then be recharged from any ordinary 
direct-current electric-light circuit, where- 
upon they will be found as good as new. 
‘This recharging can be repeated hundreds 
Of times, and the life of a well-con- 
structed ignition accumulator should extend, provided 
the cell is properly treated, over at least five years. 
Aas the storage cell is a reservoir of electric current, it 
is capable of supplying electricity for lights as well 
a6 for ignition. With a properly-constructed parabolic 
Headlight, it is astonishing what a powerful light can 
be projected with a lamp of but 3 or 4 candle power 
and of about an ampere current consumption at a 
voltage of 4 or 6 (two or three cells). Every extra 
light that is burned on a machine necessarily tends to 
run down the battery more quickly, so that if more 
than two are regularly used, it will be advisable to 
either have a larger battery or a small dynamo on 
the machine for recharging. Almost any 
good ignition dynamo can be arranged 
with an automatic switch, so that it will 
charge the battery as soon as it comes up 
to speed. With an arrangement of this 
kind a battery of small capacity can be 
used. 
One of the neatest ignition cells now on 
the market is the “Duro,” which is made 
in Chicago. A specially constructed grid 
sawed out of a lead plate is used in this 
cell, and the spaces between the plates are 
filled with a jelly electrolyte, thus mak- 
ing the cell practically a dry one. The 
hard rubber battery jars are packed in a 
copper carrying case, which is substantial 
and non-breakable, and, being coated with 
acid-proof paint, is not liable to attack 
from acid fumes. The makers of the 
“Duro” battery also furnish lamps of var- 
fous types to be used with these accumu- 
lators. Among these are extremely effi- 
efent parabolic head lights, suitable side 
lights, tall lights, and a small lamp with 
fiexibie cord for investigating the ma- 
chine in case of a breakdown. 

The “Vesta” accumulator is another 
Chicago product that has been meeting 
with considerable success. The plate used 
fa this cell is also of the pasted type, the 
grid being in two halyes which are pasted 
and then pressed together, thus locking 
the active material between diagonal] ribs that cross 
a Tight angles. The “Vesta” celis are neatly incased 
iad lamps are furnished to go with them if desired. 
- Undoubtediy the finest ignition accumulator made in 
lea is that put out by the Storage Battery Supply 

this city, and which ts shown in the annexed 

pilates, of the pasted type, are hung 
pports on the ‘of celluloid jars and are 
of an inch suspended with their 
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bottoms % of an inch above the bottom of the jars. 
On account of the wide space between plates, separators 
are unnecessary, while the condition of the plates can 
always be seen through the transparent celluloid jars. 
Celluloid jars are used very generally abroad for igni- 
tion cells, but the “Reliance” is the only American 
battery put up in jars of this material, which is ex- 
ceedingly tough and can be hermetically sealed at all 
joints, thus making it free from the moisture of acid 





5-HORSE-POWER CURTIS AIR-COOLED MOTOR AS USED ON THE 


BALDWIN AIRSHIP. 


fumes and the usual corrosion. The same company 
also puts up a eheaner cell in hard rubber jars. Both 
types are fitted with patented plugs which prevent the 
spraying of the electrolyte when the batteries are gas- 
sing freely upon being recharged. 
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Occan-Going Motor Boats. 

Mr. W. E. H. Humphries, a Cambridge science grad- 
uate who has devoted himself to the study of the use 
of high-power internal combustion engines for sub- 
marine vessels and is a practical motorist of wide ex- 
perience, writing on motor-boat building in the publi- 
cation To-day, says that the folly of those makers 








RELIANCE IGNITION ACCUMULATORS. 
The plates are suspended in celluloid jars and properly spaced apart without the ase of reparators. 


who propose competing in the Atlantic motor-boat 
race with 40-foot boats furnished with 100-horse-power 
motors should be apparent when he states that they 
would require for the journey 15 tons of fuel, which 
would occupy more than the whole cubic space of the 
hull. Mr. Humphries fears that many of the competi- 
tors In the trans-Atlantic race will fall into the mis- 
take of throwing any handy big engine into any con- 
venient boat without regard to the question of design, 
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proper engine bed, distribution of weight, etc. The 
motor boats which crossed the English Channel, “ex. 
cellent as they were for their own particular purposes, 
were more or less freak boats,” because in design they 
fell away from the lines normally maintained in ma- 
rine practice. in yacht designing “the highest ambi- 
tion of those who aim at speed is to exceed a speed in 
knots greater than the square root and a quarter of 
the vessel’s length. The Atlantic liners cannot do it; 
motor boats and the torpedo-boat destroyer 
can, but such speed is only attainable at 
enormous extravagance and by making the 
vessels mere receptacles of vibrating machin- 
ery and limiting their range.” 

Writing on this subject for the Pall Mall 
Gazette, he expresses the opinion that— 

“To cross the ocean in a manner to fulfill 
the published details a boat must be nearer 
400 feet than 40 feet. The conditions of the 
race are that the boats shal! be able to travel 
at a speed of at least 15 knots, shall carry 
all their own fuel, lubricating oil, and spare 
parts, and shail start with at least six per- 
sons on board. This at once rules out of the 
contest all small racing craft, for, apart from 
questions of accommodation and seaworthi- 
hess, they could not carry the fuel to feed 
their engines. The normal consumption of a 
petrol engine may be regarded as 1 pint per 
horse-power per hour, which means that for 
every 100 horse-power of the engine there 
is consumed approximately 300 gallons per 
day. With a 15-knot boat the passage from 
Havre to New York might be expected to oc- 
cupy from twelve to fifteen days. Hence for 
every 100 horse-power of the engine it will 
be necessary to carry 4,500 gallons of fuel, 
occupying approximately 723 cubic feet of 
space and weighing 15 tons, or more, if fuels 
heavier and less efficient than petrol be em- 
ployed. To complete the absurdity, the Calais- 
Dover racer would require, to enable it to 
cross the Atlantic, a bulk of petrol of greater 
weight and greater displacement than the 
boat itself. Seemingly nothing smaller than 
a torpedo-boat destroyer could attempt to ful- 
fill the conditions laid down, and for a vessel 
of these dimensions an engine cf 500 horse 
power would not be excessive.” 





The 4,000-mile “reliability trial” of a motor-car 
which has been made under supervision of the British 
Automobile Club was brought to a successful conclu- 
sion on December 7, 1904. The trial was undertaken 
by Capt. Deasy in a 16 to 20horse-power Martini car 
fitted with Dunlop tires and weighing empty 23% 
hundredweight. A distance of 4,002 miles was cov- 
ered under ordinary touring conditions, and under the 
continuous observation of officials appointed by the 
club. The daily run consisted of a maximum of 200 
miles a day on main roads, starting from and returning 
to the Automobile Club. The number of 
days occupied was 22, the total gasoline 
consumption 245% gallons, the total. con- 
sumption of water 3.9 gallons, the average 
daily mileage 181.8, the average mileage 
per gallon of fuel 16.3, and the average 
mileage per gallon of water 1,015. The 
roads throughout the trial were somewhat 
heavy and greasy, and there was much 
fog. Rain and snow and numbers of Joose 
patches of stones were encountered. On 
the fourth day a bad side-slip occurred, 
the near hind wheel hitting the curb hard 
and slightly displacing the rim. This 
caused the tire to chafe on the head of the 
chain bolt. A new wheel and tire were 
fitted at the end of the day’s run. Three 
other side-slips also occurred. The car was 
fitted with low-tension magneto-ignition. 
Considering the state of the weather dur- 
ing which the runs were made, the result 
is highly creditable to the makers of the 
car. The test has successfully established 
the fact that a good motor-car can be thor- 
oughly relied upon for all that it can be 
reasonably called upon to do, and that it 
is no more liable to accident or disaster 
than any other machinery. 7 








Dr. E. 8S. Banks, field director of the 
University of Chicago expedition t 
Babylonia, has reported the discovery 
of a statue which he regards as the oldest in: the 
world. It was found eight feet beneath the ruins,of 


the ancient city of Udnun, near the present villag of 
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Bismya, and has been identified by an inscriptiom} 
that of King Daddu, of Udnun. The statue is of B 
white marble, weighing 200 pounds, and: is’ almost; 












fect. Udnun is mentioned in the code of, Hamr 
but little is known of it. King Daddu is not ment 
in the earliest records. 
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Solar Lamps 


excel all other makes of acetylene or oil 
automobile, motor car, launch or cycle poy 
is the decision of the international jury at the 


St. Louis World’s Fair 


and they are awarded the 


GOLD MEDAL 


This means much, for this jury examined carefully all other makes of 
lamps exhibited and then sinc Solars FIRST. 

Our policy of honest manufacture, use of best materials and highest 
skilled ihor has won us this “first rank,” and that we propose to hold 
this position is shown by our 1905 generator and line of lamps. Solar 
lamps mean Vo Lamp Troubles. 

We absolutely guarantee every lamp sold. Our catalog is free 
for the asking. 


THE BADGER BRASS MANUFACTURING CO. 
Kenosha, Wisconsin 
NEW YORK OFFICE 11 WARREN STREET 








pumps unne 
long wheel base; large and tires; 
top; water-proof side curtains; Bee? a 
swinging front; and other marked provis- 
ions tor cossforé safety tand veJrabs. tty 
2000, complete with larnps, tools, etc. 
Other models $ 750, $850 $1350, $3000 


THOMAS B. JEFFERY & COMPANY 


Main Office and Factory Kenosha, Wisconsin 
Branches, Boston, Chi , Philadelphia 
New York Agency; 134 West Thi ighth Street 
Representatives inal] other le g cities. 





























If you purchase an automobile your money pay . for it. 
You are the one who walks home if anything g2es wrong. 


Are you the one to be satisfied or the dealer? 









lf you think the dealer is, this Sense is not for you. 

If you know you are, why not Insist on the best equipment and save 
future trouble. 

Duro Ignition Batteries are the best. 

The dealer may not be willing to prove thi to you for the sam old 
reason, ‘‘ they cost more.’’ 






Every user will prove it. 

Or our guarantee does it. 

The Duro Battery is Absolutely Guaranteed against ev-rything except 
abuse, for one year, 365 days, Sundays included 

And 

We want every Duro Battery back that does not give perfect satisfac- 
tion. In return for the battery we wiil purchase you a new battery 
of such make as you think better. 









We know the Duro, so we c.in’t lose. 
A little trouble now by msisting will certainiy make you thankful 
next summer. 

















CHICAGO BATTERY COMPANY 


Chicago Sew, 1425 Michigen Avenue, Chicego 
























Chicago Storage Battery Co. 


Operated by 
| Chicago Pneumatic Tool Co. 
General Offices, Eastern Office, 
Fisher Bidg., Chicago. 95 Liberty St., N. Y. 


Factory, 1255 Michigan Ave., Chicago. 


Manufacturers and Sole owners of the “ DUNTLEY” | 
Washable Battery Cell, the only Cell in existence which 
S 42S enables the cleansing of cells | 

in a few minutes by a novice. 
This single feature and conse- 
quent saving effected in time 
consumed in cleaning, alone 
makes comparison between 
other types of battery cells and 
the “DUNTLEY ” impracticable. 
We manufacture the “LITTLE ’ 
GiANT” Accumulator Batteries - 
for Automobile, Gas and Gas- 
oline Engine ignition ; the only 
igniting battery on the market 
with liquid electrolyte that will 
not slop over or spill even 
though turned upside-down. 
Batteries for TRAIN LIGHTING 
and Igniting Purp s-s our specialty, but manufacture bat- 
teries for every pu: pose. SEE EXHIBIT NEW YORK AND 
CHICAGO AUTOMOBILE SHOWS. 
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“*DUNTLEY"’* Washable Batt: y Cell 
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SOLID AND NON-SKID TIRES FOR AUTOMOBILES. 
The accompanying illustration is a cross-section of 
a solid cushion tire that has received a thorough test 
during the past year, and has shown itself to have 
numerous advantages. The Swinehart solid clincher 
tire can be used on any wheel fitted with 
the standard clincher rim. The concave 


Scientific American 


tem called the Mors system was recently described 
in these columns. This apparatus, however, pos- 
sesses the fault of being rather too compli- 
cated for an unskilled man to understand and oper- 
ate. We illustrate herewith a simpler system invented 





sides of the tire, the inventor has found, 
give it a considerable increase of resiliency 
over the ordinary solid tire, while the large 
rounded rib in the center of the tread carries 
bs practically the whole load on level roads, and, 
yn being made of the best grade of rubber, ab- 
sorbs all the vibration caused by small stones 

and obstructions. As the tire is now made, 

the blow received from an obstacle projecting 

an inch or so above the roadbed is practic- 
ally all absorbed in the tire. Those who 
have used this tire claim that it rides as easy 

as @ pneumatic, is faster (which has been 

_* demonstrated by tests on electric vehicles), 
and is of necessity much more durable, be- 
#ides the constant dread of a puncture being 
eliminated. A car fitted with these tires 
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different watches will be started and stopped according 
to the positions of the pins in the distributor plate, 

With this brief outline of the system in mind, we 
may proceed to a more detailed description of the 
operations. The wire at each timing station is stretch- 
ed at the proper tension across the course, 
and held down by chains to within a few 
inches of the ground. One end of the wire 
is fixed, while the other end is attached to 
@ latch which holds open a switch. When 
a car in passing over the wire trips the latch, 
the switch is closed by action of the spring, 
and at the same time a time-switch is set in 
operation, which opens the circuit again a 
moment iater. The switch may then be 
reset if it is desired to time a second car 
at that station. When the circuit is closed, 
the course of the current may be traced 
along wire, A, through switch, B, strap, 
C, key, D, switch, EZ, to the battery, F, thence 
through relay magnets, G and H, along line 
wire, J, back to the timing station. When 
the relay magnets are energized, two cir- 
cuits of battery, K, are closed; one by the 








was driven in the New York-St. Louis run 
last summer, and the driver claims he was 
able to drive for miles through sand on the 
high gear, where the cars fitted with pneu- 
matics had to go on their intermediate or low gears 
on account of the increased resistance. A solid tire 
will likewise cut through mud and find bottom, on 
which it rolls with less resistance and without with- 
drawing a lot of the soil, as does a pneumatic, espe- 
cially when the earth is of a clayey nature. The cost 
“ of this new tire is no more than that of a good pneu- 
matic, and for any ordinary touring car it will save 
. much annoyance and expense. 

About a year ago there was a great agitation on the 
‘ Continent regarding tires and tire protectors for the 
> prevention of skidding. A test of these var- 
| fous devices was made in France, and the re- 
- sult was duly reported in our columns. De- 
Seriptions of some of the non-skidding tires 
) ‘were published in the June 25, 1904, issue of 
} this journal, and aiso in Surrtement No. 

1474. 
4m American device of this character, 
which i4 being made by some of the leading 
tire companies, such as the Goodrich, the 
Diamond, and the Fisk, is illustrated here 
with. The Bailey “Won't Slip” tire has found 
favor wherever used.. Owing to the raised 
buttons on the tread, it will not slip or skid 
on slippery asphalt or greasy roeds. Nor is 
there any loss of power from slipping wheels. 
A new type of double bronze nut and lock nut, 
shown in cross-section in the illustration, is 
used for securing the lugs on the Goodrich 
tires. Being made of brass, these nuts will 
not rust and be difficult of removal. Further. 
more, as the inner end of the lock nut is 
larger than. the hole in the first nut, 
through which the lock nut stem is 
passed, jt cannot separate from the nut proper and 
become lost, although it can. be unscrewed separately. 
A'typical non-skidding tire built on the lines of 
most French tires of this kind is made by the Republic 
Rubber Shoe and Tire Company, of this city. The 
tire has vulcanized to it a leather band filled with 
steel rivets that stop all skidding and protect the tire. 

ee 
' SIMING AUTOMORILE RACES. 

Timing an automobile race is no simple task 
that are traveling at the 
rate of 80 and 90 miles an 
hour cover a long distance 
in a second. Even a firth 
of a second repr ts a dis- 
tance of from 20 to 26 feet, 
sc that in comparing the 
’ records of two machines, 
Mi the slightest error in tim- 
- ing might place two cars on 
. an equal footing which, had 
they raced together, would 
have-been separated by a 
considerable space, Now, 
since even the most experi- 
enced of timers are apt to 
vary somewhat in the tim- 
ing of a race, an error of a 
4 fifth of a second being of 
; frequent occurrence, it is 
not strange that the inex- 
| perienced men usually called 
upon te time automobile 
‘Fates should record varia- 
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DIAGRAM OF THE ELECTRIC CIRCUITS. 
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IMPROVED APPARATUS FOR TIMING AUTOMOBILE 


SWINEHART SOLID CLINCHER TIRE AND GOODRICH DETACHABLE NON- 


SKID TIRE WITH TWO-PIECE UNITED LUG. 


by Mr. Alden L. McMurtry, of this city. This system 
was u recently in modified form at the hill-climbing 
contest*at EBagle Rock. It is also being used during the 
present, week at Ormond Beach, Florida. 

Briefly, the system comprises a line circuit running 
along the course, which is closed by automobiles in 
passing over wires stretched across the course, at the 
start, quarter mile, half mile, kilometer, etc., or at any 
other ihtervals required. The impulse sent over the 
line on closing the circuit operates, through a relay 
circuit, a series of stop watches at the main timing 


armature of magnet, G, conveying current 
to the distributor arm, L, whence it passes 
through whatever pins it may be in contact 
with, to the corresponding watch solenoids, 
and back to the battery. The armature of each watch 
solenoid is connected with a spring plunger, which 
strikes the stem of a corresponding stop watch. The 
other circuit, closed by the armature of magnet, H, 
serves to energize the distributor magnet, M. The 
armature, N, of this magnet, when drawn forward, sets 
an escapement device connected with the distributor 
arm. When the line current is broken by the time 
switch above referred to, the relay circuits are also 
broken, releasing the armature, N, operating the 
escapement device, and causing the distributor to 
swing about over the next radial row of pins. 


The operation is then repeated, when the wire - 


at the next timing station is crossed, and so 
on, until the finish of the course is reached. 
Before the start the distributor may be moved 
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about to the desired position, and all the 
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station. At 
the start all 
the watches 
are set run- 
ning, and 
thereafter, un- 
der the control 
of a “distribu- 
ten”: 3s. Be 
watches are 
successively 
stopped as the 
different tim- 
ing points of 
the course are 
reached by the 
machines. The distributor consists of a metal arm adapt- 
ed to be moved over a distributor plate provided with 
radially-disposed rows of perforations. Contact pins are 
fitted into these perforations in any desired combina- 
tion, and the rows of pins are successively engaged 
by contact fingers projecting from the distributor arm. 
Each contact pin of a row has electrical connection 
with a solenoid, which operates one of the stop watches, 
so that as the distributor arm is moved around by the 
closing of the line circuit at the timing stations, the 

















A MODIFIED FORM OF THE TIMING 
APPARATUS. 


watches set by depressing the key, D, which 

governs the relay circuits in the same man- 
ner as do the switches at the timing stations. The 
circuit closed by this key may be traced through switch, 
EZ, battery, F, magnets, G and H, wire, J, switch, P, and 
contact point, O, of the key. 

The arrangement of the pins on the distributor plate 
is preferably as follows: In the first two rows the 
outer pin only is inserted. This energizes the solenoid 
8, when the key is depressed, and this solenoid is ar- 
ranged to operate all the watches at once. Thus, the 
watches were all set at the start of the race. When 
the starting line is crossed, the same solenoid is actu- 
ated through the pin in the second radial row, strik- 
ing all the watches again and starting them. If desired, 
the solenoid, 8S, may be discarded and two complete 
rows of pins used instead, which will, of course, pro- 
duce the same effect. The third row will contain a pin 
in the second perforation of the row only, so that when 
the first timing station is reached, the first watch sol- 
enoid only will be energized, and the corresponding 
watch will be stopped. The fourth row will contain a 
pin in the third perforation only, operating the second 
watch, etc. Bach timing station is provided with a 
telephone, through which communication may be had 
with the main station. By this means the operator 
learns the number of the car which makes the time 
registered by the watch, and can mark this down on 
the record sheet. Prefer 
ably, the foremost car only 
is timed at the interme 
diate stations, but at the fin- 
ish the records of the second 
and third cars are also 
taken. 

To prevent fraud, the ap 
paratus may be installed at 
each end of the line, giving 
a duplicate record. The 
apparatus is also so ar- 
ranged that by opening 
switches, B, E, ard P, and 
closing switches B’, 2’, and 
P’, the system may be con- 
verted from an oven circuit 
to a closed idie-circuit sy® 
tem. 
be installed at each timing 
station, and cut into the 
circuit by the cars when 
crossing the line. This 
would render it difficult for 
an unauthorized person to 
send false signals over the 
line by meddling with the 
wires. This system may also E 

(Continued gn page 30.) 
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Batteries would then — 































































January 28, 1905. 





= 


Royal Tourist 
True Blue 


32-38 H. P. 2,500 Ibs. 


$3,000.00 


Double the Satisfaction 
at one-half the expense 
Write Department M 2 for Catalog 


ROYAL MOTOR CAR CO. 


Cleveland, O., U.S.A. 
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24-30 H.P., Price $2,500 


National Electrics 
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Price, $950 to $2,000 
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NATIONAL MOTOR VEHICLE CO. 
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The Stars of the Show 


Again the Ford Cars held the “ center of the stage” at the New Vork 
show. Experienced motorists were enthusiastic in praise of Henry Ford’ 8 
advanced ideas and the universal query ‘ what Ford this year’? em- 
Phasized the fact that the Automobile world looks to Henry Ford for the 
ultimate portection of motor driven vehicles, 


For 1905 we have 


FORO MODTL B, PRICE $2000 


FORD MOCEL C, PRICE $960 


FORD MOTOR COMPANY. 
Canadian Trade lied by Ford Motor Co. of Canada, Ltd, Walkerville, Ont. 





By Every Test the 
Fisk is Best 


Fisk “Heavy-Car” type can renew the tread, a 
take it off ‘the rim without bars, can’t pinch the 
tube, can get more miles than other tire. 


Get our Booklet, it tells you all. 


THE FISK RUBBER CO.. Chicopee Falls, Mass, 
EASTERN SALES OFFICE, 754 Seventh Avenue 
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THE STOLZE GAS TURBINE. 
BY DR. ALFRED GRADENWITZ. 

The steady progress made by steam turbines on the 
ove hand and the ever-increasing use of reciprocating 
ga8-motors in cases where steam engines, were. for- 
merly exclusively used, lend particular interest to a 
gas turbine that has been introduced in Germany. 

The gas turbine in question is, strange to say, of 
no recent date. In fact, it was invented by Dr. Stolze 
as far back as 1873 

We are indebted to the courtesy of the Gasturbinen 
Gesellschaft Stolze, of Berlia-Char- 
léttenburg, for the particulars given 
below, as well as for the illustration 
reproduced. 

The principle underlying the con- 
struction of this turbine consists in 
compressing atmospheric air to a 
moderate tension, say one and one- 
half atmospheres above atmospheric 
pressure, and in heating afterward 
this compressed air so as to cause it 
to assume a two or two and one-half 
fold *volume, with the same tension, 
after which the air tension is allowed 
to drop again to atmospheric press- 
ure. 
The excess of work performed over 
the absorbed energy is thus due to 
the increase in volume resulting 
from the heating. 

Two sets of turbines of different 
design are mounted on a common 
shaft. One of these serves as an air 
compressor, while the other drives 
the shaft by means of the heated air. 
Bach set consists of several rows of 
guiding vanes, fitted to the engine 
casing, and of several rows of run- 
ning vanes of a corresponding de 
sign, secured to a common rotat- 
ing cone, which turns with the shaft. 
One of these turbine systems draws 
im the fresh air, compressing it to a 
given tension through a preheater 
{heated with exhaust gases) and 
driving the greater part of it into a 
chamber lined with refractory mate 
tial. The smalier part is conveyed beneath the grate 
oa « producer, where it serves to volatilize the fuel. 
The gas thus formed penetrates into the chamber men 
tioned, to be burnt there by the compressed air in 
suitable burners and converted into carbonic acid and 
Water vapor, while evolving large amounts of heat 
These gases next enter the sécond turbine system, 
where they are allowed to expand in traversing the 
various steps, thus performing useful work. 

The process is thus analogous to the cycle performed 
fim all combustion engines. A distinguishing feature 
is, however, that the mixing takes place after com- 
pression, and the combustion at-constant pressure. 

A large-sized engine of an output of 200 effective 
horse-power is nearing completion in Berlin, and this 
plant is represented in the accompanying photograph. 

—_———— SO Oo 

THE OLD PORTAGE RAILROAD IN PENNSYLVANIA. 
BY EDWARD HU. L. PaGe. 
constructed freight cutoff of the 


The recently 


Pennsylvania Railroad Company south of Altoona, Pa., 


copyrighted 1908 by 1, HT. Page. 
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IN OF OLD PORTAGE ROADBED, SHOWING DOUBLE ROWS OF STONE SLEEPERS. 


Scientific American 


for the purpose of relieving the greatly congested 
freight traffic of that city, has destroyed some of the 
historic old landmarks of the State, and suggests at 
this time a sketeh of the evolution of transportation 
during ‘the nineteenth century in the Keystone State. 

For some time prior to 1800, travel across the State 
had been made ‘in canoes, and in river barges pro- 
pelled .by poles, or along the shores of her ever-wind- 
ing rivers by horse and foot, and by intervening port- 
ages on Indian trails, connecting points on the differ- 
ent rivers. Thus at this time was made the disas- 
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second only to the grand old Roman military roads 
of Great Britain. In 1834 the old Portage Railroad 
was built from Hollidaysburg to Johnstown, over the 
Allegheny Mountains, a distance of forty miles, to 
connect the canals which traversed the State east 
and west from these points. 

The Old Portage Road was constructed from mate 
rial brought from England. The British government 
sent over experienced engineers to instruct the Ameri- 
cans in the running of the stationary steam engines 
used upon the inclined planes of the road. The rail- 
road’s highest point was about twen- 
ty-seven hundred feet above sea ley- 
el; being only two hundred feet low. 
er than the neighboring hill, which 
is the highest point of the Allegheny 
Mountains in Pennsylvania. The 
road consisted of ten planes, five of 
which were on either side of the 
mountain, and intervening levels. In 
1835 the canalboats were so con- 
structed that they could be taken in 
sections and hauled over the moun- 
tain on flat cars, without disturbing 
their cargoes, 

The road was governed by a board 
known as canal commissioners, who 
were elected by popular vote. The 
canal commissioners had. entire 
charge of the maintenance of the ca- 
nals and the Portage Road. 

A superintendert was elected from 
among their number, to have especial 
authority over the railroad. 

The rails of the road were of iron, 
weighing about twenty-five pounds 
to the foot, and were secured to stone 
sleepers twenty inches square, which 
were sunk in the ground in parallel 
rows. The width between the rails 
was about six feet. Until some twen- 
ty-five years ago, stone sleepers were 
in use upon the New York, New Ha- 
ven & Hartford Railway, and were 
then removed on account of the es- 
pecial wear and tear upon the rolling 





THE STOLZE GAS TURBINE. 


trous expedition of the British, under the leadership 
of the foolhardy Gen. Braddock, for the purpose of 
driving the French and Indians from Fort Duquesne, 
in the western extremity of the State. Several years 
after the States had gained their independence, the 
merging of Fort Duquesne into the settlement of Pitts- 
burg suggested to the national government the advis- 
ability of an improved method of communication with 
this distributing point. 

Accordingly, the Philadelphia-Pittsburg national 
pike was built upon such a substantial basis, that 
wherever undisturbed, as in the central part of the 
State, by the encroachment of “modern improvements,” 
we still find the gracefully-modeled arches of solid 
masonry almost intact, after more than a century has 
passed. The completion of the Old Portage Railroad, 
by the State of Pennsylvania in 1834, put an-end to 
the time-honored “coach and six,” with the many pic- 
turesque and commodious inns and taverns, along the 
line of this broad macadamized toll road; which in 
its substantial construction was, in point of endurance, 








tp 
MASSIVE STONE CULVERT, RECENTLY DESTROYED. ERECTED IN 1848 ON THE 
LINE OF THE NEW PORTAGE RAILROAD. 


stock, which was avoided in the use 

of the more resilient, modern wooden 
tie. Few of the stone slecpers to-day remain embedded 
in their old resting places, most of thém having been 
removed, recut, and utilized in the construction of 
public buildings in the nearby county seats. In this 
era of railway construction the modern iron and steel 
bridges were unknown. The crossing of streams and 
the national pikes was done by the construction of the 
substantial stone arches and culverts. 

In 1845 to 1855 the construction of railway locomo- 
tives had reached such a stage of perfection, that it 
permitted the building of railroads ascending the 
mountain, by gradualy graded routes, entirely dis- 
pensing with the necessity of inclined planes with their 
stationary engines. And so the “New Portage” Rail- 
road was built by the State, and contemporaneously, 
beginning in 1846, a company of private individuals, 
known as the Pennsylvania Railroad Company, was 
formed, stock issued, and the road laid along its pres- 
ent route. In 1854, after. the rival lines had run for 


“about two-years, the Pennsylvania Railroad Company 


Bought the New Portage Road from the State. Com- 
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The REO ‘Gir 
is 
thoroughly right 


Designed on right principles by a man who has studied those prin- 
ciples in every kind of motor engineering for a life-time. 

'  Cerrectly applied as he has applied them for twenty years with con- 
spicuous success. 

Of enduring and practical construction, which extends to the smallest 
details and manifests‘ itself brilliantly in the continuous speed and 
efficiency of actual use. 

Luxurious in finish and appointments, in keeping with the most 
exacting demands of the present season. 

Economical beyond any car of the day both in first cost and main- 
tenance, Economical because correctly designed, simple and strong. 
Economtical because built by a man sure of his car and his market, who 


















The Four- 
Wheel Drive 


Five-ton Gasoline Truck. Does not slip or skid 
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FOUR-WHEEL DRIVE WAGON CO., MILWAUKEE, WIs., U.S.A. 
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<= || | = SSS Design, mechanics, construction, finish, price—all thoroughly right. 
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The Reo Motor Car Co 


R. M. Owens, Sales Manager 
Factory: LANSING, MICH. Sales Office: 138 West 38th St., NEW YORE 
Agents Throughout the United States 
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THE VALUE OF PURE MATERIALS 
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which has built up the Columbia mame and reputation, 
The.CC’.UMBIA litie for 1905 includes 35-40 H. P. 4-cyl- 
inder Gasoline Cars with Side Entrance Tonneau, Royal 
Victoria, Landaulet, or Limousine bodies, $4,000 to $5,500 ; 
18 H. P. 2-cylinder Gasoline Side Entrance Tonneau, $1,750; 
12-14 H. P. 2-cylinder Gasoline Tonneau, $1,500; Electric 
Victoria-phaeton with hood and ‘‘de luxe ’’ features through- 
‘out, the handsomest and most efficient light electric carriage 
ever offered to the public, $1,350; light Electric Runabout, 
$900 ; Electric Town Carriages of the coach class and Com- 
mercial Vehicles. 


The sosilicncy of tire de pends tl the material 
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-s is Now, we “yrs make Morgan & Wright Clincher Tires 

OLUMBIA automobiles are wholly —_ 
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The Morgan & Wright Clincher Tire 
FOR AUTOMOBILES 


is full of and vim ! 

secs tg ae fo cae Para, rabber—rabber 
t an r 

PA finely textured, close-grained rubber that will wear 


lik ws 

i All the fabric in this tire is ‘‘ frictioned” with this 
pure rubber, The whole tire is full of bounce and life and 
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Then, to insure 
Clincher Tire is given an additional thickness of rubber on 
o tread (see diagram), which will not soften, split, crack, 


MORGAN & WRIGHT, Chicago: 
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We issue three catalognes describing respectively Columbia 

Gasoline Cars, Columbia Electric Ca : , and ‘Columbia Elec- 
tric Delivery Wagon and Trucks. ase and in illustra- 
tion these are the most artistic automobile books ever distributed, 
In writing please 
state which Cata- 
logue is desired. 
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mon rumor says that at this time the State Legislature 
was “greased,” and that not a cent of the $47,000,000 
which was to have been paid for the road was ever 
received into the treasury of Pennsy!vania; or as one 
visitor to this historic point writes: “Only another 
instance, by the way, to show the politicians of 
the present day are simply encroaching upon the 
methods of those of oldeu times.” Immediately 
following the charge of bribery upon the part of 
the railroad company, Pennsylvania turned from 
a Democratic into a Whig State. 

The best time made on the Old Portage Road 
for the forty miles between Hollidaysburg and 
Johnstown was twelve hours. Express trains on 
the Pennsylvania Railroad now run a similar par- 
allel distance over the Allegheny Mountains in a 
trifle_over one hour. The passenger traffic on the 
road in those days was usually limited to one car 
each way a day, with a capacity of thirty people. 
The locomotives, as in the case of those in use 
in England to-day, had but little protection of 
the engineer and fireman. The passenger cars 
were attached to the rear of the train. In de 
scending the planes, an ingeniously constructed 
two-wheeled safety car was attached in front of 
the train, and came automatically into service im- 
mediately upon the breaking of a cable. An old 
employé-of the road states that serious accidents 
very rarely occurred. The inclined planes were 
operated by stationary engines of eighty horse-power 
each, located at the head of each plane. Double end- 
leas cables were used, made at first of hemp, three 
inches in diameter, and later of iron. In their mode of 
operation differing from the planes in use in Pittsburg 
and ather hilly cities to-day, the trains on those planes 
were each attached upon their arrival to the cable, 
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of Stripes While the Other Sees Only the 
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instead of being permanently connécted with it. It 
required the work of an expert “hitcher” to attach the 
train with the cable by a short cable of great strength. 
The weight of the descending train was used to bal 
ance that of the one ascending, on double tracks. It 
fe hardly necessary to:say, in quoting the words of a 
present-day passenger’conductor, that in the Old 
Portage days there was no “running through 
midnight fogs at the terrific speed of 60 to 90 
miles per hour.” Then ten miles per hour was 
dreaded as “dangerous speed.” 

Many of the eulverts along the line of the 
Old Portage Road were not built with the key- 
stone for strength, as at the present day; but 
following the method of construction of the 
period, about 1800, were built with the rows of 
stones running in a spiral form to give the re 
quired strength. In the photograph of the 
double stone culvert on the line of the New 
Portage Raliroad, built in 1848, it will be seen 
that the more modern keystone method of con- 
structing stone arches is employed. 

——3 eee —S 
The Scientific American en Route. 

Reguiar readers of the Scientiric AMERICAN 
will be gratified to note that some fifty ex- 
press trains arriving or leaving New York 
daily earry the Sctentivic American in the 
~ Mbrary or smoking cars. It will be found on 
the trains of the New York Central and Hud- 
gon River Railroad, the Lake Shore Railroad, 
the “Big Four” Railroad, the Michigan Cen- 
‘Railroad, the Delaware, Lackawanna and 
Railroad, and the New York, New 
mand Hartford Rallroat, The Screntiric 
will also be found on seventy-five of 
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A PAVEMENT OF WHALES BONES. 
BY ARTHUB INEER@ALEY. 
One of the most picturesque towns in California or 
on the Pacific Slope is Monterey. Historically, it is 
the most interesting town in the Western States. It 





A PAVEMENT OF THE VERTEBRE AND BONES OF WHALES. 


was the capital of Alta California when the Spanish 
held sway, in the days “before the Gringo came.” 
Father Junipero Serra landed at Monterey, which is 
on the bay of the same name, on June 3, 1770, more 
than six years before the signing of the Declaration 
of Independence. The missionary priest preached to 
the Indians and founded the mission church of San 
Carlos, which is still in excellent preservation. Many 
relics of Spanish rule are to be seen in Monterey, such 
as the old custom house, the jail, etc. 

Besides being the capital of the Spanish province, 
Monterey was an important whaling station, many of 
those great mammals being found in Monterey Bay. 
The walk leading from the street to the main door of 
San Carlos mission church is paved with the vertebre 
and other bones of whales. The accompanying photo- 
graph, made at the end of August last, shows the com- 
position and present condition of this remarkable pave- 
ment 


THE PARALLAX STEREOGRAM. 

An interesting method of obtaining a stereoscopic 
effect by means of a lined screen is that known under 
the above title. By means of this invention, which we 
owe to Mr. F. Ives, the subject appears to stand out in 
high relief. The general principles involved are these: 

Two photographs are first obtained by twin steréo- 
scopic lenses, in the usual way, but interposed between 
the subject and the lenses is a screen of fine parallel! 
lines. These lines are spaced by distances equal to 
their thickness, one-hundredth of an inch. Consequent- 
ly, the negatives consist of a series of stripes, or rather 
of a number of long, excessively narrow photographs 
separated by blank spaces of exactly the same di- 
mensions 

The negatives are now superposed so that the stripes 
left blank on one exactly coincide with the stripes of 
the other containing the picture. As can be seen from 
the accompanying illustration, the result is anything 
but beautiful. The screen and picture, properly spaced, 
are mounted in a frame, which when held up to the 








lantic and coastwise steamers, so COMPOSITE PICTURE OF TWO ‘STEREOSCOPIC VIEWS, EACH COVERING 
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light produces a most excellent stereoscopic effect. 
As the illustration shows, this is due to the fact that 
the right eye sees one picture and the left eye the other, 
corresponding one. But these two images are super- 
posed by the eye, and the result is a view in relief, due 
to the angularity of the lines of sight from both 
eyes. 
+ 
The Number of the Nebule. 

Prof. Keeler, soon after beginning his pro- 
gramme of work with the Crossley reflector, 
showed that the number of nebule is very much 
greater than had been supposed. He conserva- 
tively placed the number within reach of that 
telescope at one hundred and twenty thousand. 
His programme comprised the taking of photo- 
graphs of one hundred and four of the brighter 
nebule and clusters located in all parts of the sky 
within reach of the telescope, i. e., north of decli- 
nation —25 deg. The recent completion of this 
programme enables us to revise his estimate. 

In fifty-seven of the regions seven hundred and 
forty-five new nebula have been discovered. Al- 
most ali of them are very small and faint. The 
regions in which no new ones were found were, 
as a rule, those surrounding the clusters and 
very large nebulae. There were one hundred and 
forty-two known nebule in these regions, making 
the total number of nebule observed eight hun- 
dred and eighty-seven, an average of eight and one- 
half per region. As it would take sixty-two thousand 
such photographs to cover the entire sky, the results 
ingicate five hundred thousand as the corresponding 
number of nebule within reach of the Crossley reflec- 
tor. This assumes that the small portion observed 


it 


Portion of Picture (left-hand top corner) Enlarged 
to Show System of Stripes. 





represents fairly the entire sky. It is well known 
that the nebule are much more numerous in some 
parts of the sky than in others. This is a tendency 
which, so far as we know, affects large and small 
nebule alike. The fact that a considerable number 
of other subjects than the nebule (presumably non- 
nebulous regions) are included in the pro 
gramme, indicates that the portion observed is 
fairly representative of the whole sky. 

Longer exposures, more sensitive plates, and 
more perfect photographs will undoubtedly re 
veal some nebula which do not now appear 
and others which are confused with the faint 
stars. ‘It seems probable, therefore, that the 
number of the nebule will ultimately be found 
to exceed a million. 

The positions of the new nebule discovered 
on the Crossley photographs have been deter- 
mined, and a catalogue of them will be printed 
in the volume of reproductions of nebule and 
clusters, soon to be issued. C. D. Perrine, 

Lick Opservatory. 

oe eee 

At the station in the southern hemisphere 
of the Lick Observatory, located at Santiago 
de Chile, observations have been made during 
the past year of Alpha Centauri, and an aver 
age difference between the radial velocities of 


relative orbital motion of the two components, 
and, if so, it would indicate a parallax of 0.76, 
a combined mass of the components of 19 
that of the sun; and a mean distance betweem 
the two components of 3.46 x 10° kilometer& 
The parallax thus indicated is almost precisely 
that resulting from heliometer observa’ 
tions. 
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the two components is found of about 5.17 — 
kilometers. This may perhaps be due to the © 
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At Guarantee That Means Something 
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The Vesta Storage Battery 


for igniting the gas engine in an automobile is guaran- 
teed to every purchaser. 
Money will be refunded if not satisfactory. 


60 AMPERE HOUR CAPACITY 60 
Securely packed in hard ‘wood. 


STANDARD SIZES 
60 Amp. hour, 4 volt 9 long x 8'{ high x 3% wide, inches, price, $15.00 
60 6 9.2%) pet: “ee Sie 22.50 
Oo * “ §“@* sue Fase © «0 8 oe 
Shipped anywhere fully charged ready for use. 
Send for catalogue. 


VESTA ACCUMULATOR CO., 
1336 Michigan Avenue, - - - - - CHICAGO. 
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To g Cars 


For 1905 
24H.P. 35H. P. 
SOH.P, 60H. P. 


Prices trom $3,200 to $6,000 
Motor constructién exactly like 
that in the famous Peerless 
Green Dragon ‘racing car driven 
by Barney Oldfield. Elegant 
side door bodies—four forward 
speeds. Powerful brakes ap- 
plied directly to wheeis. 

Simplicity of Construction—Perfeetion of Control— 

Dependable 





ae 
Peerless Motor Cor Co. 38 Lishea $c Cleveland ©. 


Member Association Licensed Avtomobile Manufacturers. 




















1905 STUDEBAKER 


“The Automobile with a Reputation behind it.” 





TWO CYLINDER 
MODEL 9502 


Price $1,350 side entrance. $1.250 —- gatvenes. including side lights, tall light 
Style. This is best appreciated when it is compared with other cars. 

Size. Capacious seats and ample leg room for five occupants. 

Finish. In upholstery and appointments it is fully equal to the highest priced cars. 


A_ 10,00) miie test ied to each of several cars 
Wheels, Axles and Chains. selected at random, brows no ace ident and vorented 
* Studebaker” que.lity. 


no flaws. Every part of this car is ° 
Special Features. The least vibration in any car of iis class. All working parts 


easily accessible and well Peecist. Light feed oil-r on dash 
ke’ ps ail engine bearings thoroughly jubricated. ple locker space for baggage. 
Controj, The method of control . frecred sim. onde re known in automobile . 


and is within the read a woman or inex 


engice. For complete details ie for catalogue. 


The Studebaker Electric Victoria Phaeton and the Studebaker Four Cylinder Casoline 
Car, a, are ready. Each is without exception the handsomest mavhine of its type 
ever constructe 


Studebaker Automobile Co., Seuth Bend. led. 


Member A t bile Manufacturers 





BRANCH HOUSES 
New York City, Broadway & 7th Ave., at 48th &t. aneas Git. Mo., 810-814 Walnut St 
Denver, Col.. cor, ith & Blake Ste. K. Morrison rt. 
Chicago, U1., 818-388 Wabash Av. sco, cor. Market & 1th Sts. 
salt Lake City, Utah, 157-10 State st. Dalles, as, 317-09 Kim st. 
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BANANAS—-THEIR CULTURE AND TRANSPORTATION. 
BY CHARLSe® 8. HAYWAKD. 

Thirty-five years ago there were few people in this 
country who could boast of having seen a bunch of 
bananas. The fruit was practically unknown; indeed, 
less was known about it than about the most rare 
fruits of the tropics at the present day. Now there is 
no crossroads store so insignificant or so far removed 
from the usual paths of civilization where it is not a 
famiiiar sight. Taking the present rate of importation 
as 400,000 bunches weekly in round numbers, this be- 
ing rather below the actua! amount than otherwise, 
asd figuring the mean weight of the bunches at 50 
pounds, which ts also very moderate, 20,000,000 pounds 
of bananas are now provided for 75,000,000 people 
every seven days. 

Despite the fact that the millions of bunches an- 
nually consumed are almost wholiy composed of one 
member of the family-—-the common guineo—natural- 
iste have recognized and classified as many as forty 
different varieties, ranging from the Musa rosacea, a 
purely ornamental group that does not develop fruit, 
to the Musa ensete, or giant banana-—the pidtano of 





the Spaniards. From this giant the size decreases 
more or less gradually unti] the diminutive “finger” 
banana is reached, the appellation of which is sufficient- 
ly descriptive of its size, but its lack of the latter is 
more than compensated for by its thin skin and un- 
ueual delicacy of flavor. Nor are all the varieties of 
the same shape; the ertén and other species grown in 
the mountains of Central America are perfectly straight 
and almost as broad as long, and as a result do not 
lia along the stalk, but stiek straight out from it, giv- 
ing the whole the appearance of a bunch of ‘short 
stubby spikes. This latter species, as well as the plan 
tain, ie most frequently grown in the interior be- 
tween the rows of coffee trees, for the double pur- 
pose of shade and provision, and it is said to be most 
dangerova to partake of either shortly before or after 
indulging in spirituous liquor—a fact concerning the 
banana family of which few outside of the natives and 
resident physicians are cognizant. Alcohol in certain 
forms when brought into contact with any kind of 
Danana produces violent fermentation; but it is the 
firm belief of the natives.of the interior, particu- 
‘Jarly in Costa Rica, that dining on one of these stubby 
caricatures of the banana with which we are familiar, 
and topping it off with a dose of aguardiente—the 


TRANSPORTING BANANAS BY MULES. FRUIT STACKED READY YOR THE TRAIN. 
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native strong water—is productive of fatal 
within. a few hours. 

When a coast native decides to loose his bridled am- 
bition and become a “planter,” he selects a spot border- 
ing on some lagoon or river, and with the aid of that 
universal tool and weapon, the machete, supplemented 
by an unwieldy Spanish ax, he levels brush, trees, and 
vines for the space of an acre or so, and there they 
lie until the tropic sun end the trade winds give fur- 
ther vent to his ambition by rendering the pile as 
dry as tinder. A match completes the task of clear- 
ing, and after the embers are cold and the smoke has 
died away, the ground is ready to receive the suckers, 
shoots, or settings, as they are variously called ac- 
cording to the locality. It is a matter of common 
observation that the banana of commerce is absolutely 
seedless, cultivation through innumerable generations 
having led to the atrophy of these organs through the 
substitution of a vegetable method of propagation, 
much to the advantage of the eater of the fruit at 
least. Some of the primitive seed-bearing varieties are 
still said to exist in isolated regions of the Far East. 
A description of the tree itself is necessary to a proper 


results 








understanding of the planting operation and its subse 
quent developments. 

The term is a misnomer, as it is not a tree in the 
ordinary application of the word at all, but a tight roll 
of leaves which pushes upward, at the same time un- 
folding the delicate green banners to form its leafy 
crown. This is quite ornamental! at first, but wind and 
rain soon whip the tender leaves to shreds, leaving but 
a mass of ribbons to rustle in the trades. The-base of 
a well-grown plant presents a bulb-like appearance, and 
will carry from one to three or more knoblike ex- 
erescences, which are termed “buds” or “eyes.” They 
develop upward first, and after throwing out several 
leaves, soon grow independent roots, so that they may 
be severed from the parent plant without injury. 
These are the .“suckers,” and form the planter’s chief 
capital. He sets them out in two-foot holes spaced 
fifteen to eighteen feet apart until his acre or so is 
covered, and then rests once more to await further 
developments, which nature is not slow in supplying. 

The rapidity of development from the newly-planted 
sucker to the tree in full bearing is little short of 
marvelous, and can be appreciated only by one who 
has witnessed it. Within a space of six or seven 
weeks the two or three ‘foot plant has more than 


‘from the stalk without disturbing their 


_ fruit is classified for shipping. A 


CUTTING A BUNCH OF BANANAS WITH THE MACHETE, 


LOADING HARD, GREEN BANANAS ON FREIGHT CARS. 


January 28, 1905, 


doubled in size, and a month or so after this the 
leaves cease to unfold, and a spike appears out of 
the center of the crown; this is the future stalk of the 
bunch, and carries a huge red blossom at its end. [It 
develops rapidly, continually bending more and more, 
until in a short time it has turned completely upon 
itself, so that the bananas grow end up, or in a position 
the reverse of which they are usually hung here. At 
irregular intervals along the entire stalk, and only 
extending part way round it at any place, the bracts 
break forth—tiny ridges of flower which are almost 
immediately replaced by nine to twelve or fifteen em- 
bryo bananas. These are the future “hands” of the 
bunch, so called from their resemblance to that mem- 
ber when held in a certain position, and are separable 
individual 
It is by means of these “hands” that the 
bunch -of nine 
hands or over, the average being ten to twelve, consti- 
tutes a “first”; between seven and nine a “second”; 
anything under this minimum being discarded by ap 
inspector at the wharf. The writer has seen bunches 
of seventeen hands, but this abnormal! size is equally 


components. 











unfit for shipping, owing to the inconvenience of stow- 
age in .he steamer’s hold. 

After having put forth ten to twelve bracts, the 
stalk continues to grow and develop the latter. These, 
however, are sterile, but by a wise provision of nature 
serve to fertilize their. neighbors on other trees” 
through the medium of the humming birds, w 
atound on the banana ‘arms. When ready for cutting; 
the stalk and original b!.:som extend two to three 
feet beyond the bunch. The spike bearing this gaudy 
flower appears when the tree has reached a height of © 
ten or twelve feet, but this varies greatly with thé © 
locality, unusual fertility of soil, such as is afforded 
by the alluvial river bottoms, being productive of af 
abnormal amount of trunk and leaves, but unattended 
with a corresponding increase in the fruit. The tree® 
in the Matina River district :o Costa Rica roach ® 
height of thirty feet or more. 

Ten to eieven months after the suckers are placed 
in the ground. the bunches are ready for cutting, and 
it is here that anothar peculiar feature of which th® 
banana apparently nas a monopoly becomes evident 
Practically nine persons out of every ten give expre® 
sion to the opinion, “How much better a banana 

(Continued on page 80.) 
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Gasoline Automobiles 


AND 


Selden Patent 


United States Letters Patent No. 549,160, granted to 
George B. Selden, control broadly all gasoline automobiles 
which are accepted as commercially practical. 

The Commissioner of Patents, in his annual report for 
1895, said: 

“Selden, in 1895, received a patent, Nov. 5, No. 549,160, 
which may be considered the pioneer invention in the applica- 
tion of the compression gas engine to road or horseless carriage 
use.” 

The following manufacturers and importers who repre 
sent the leading gasoline cars of the United States and Europe, 
ranging from 4 to 100 h. p., are licensed under the Selden 


patent : 


AMERICAN MANUFACTURERS 


APPERSON BROS. AUTOMOBILE 00., Kokomo, Ind. 
Bulom 1 -? Pint, ich. 
Bp ce co 
‘AR MOTO 


rs 
m Ob, » Jersey City, x. 3. 


Ez CoO, one. 
ana CO.. "Clyde 
KLIN MANUPACTU Sues racuse, N. Y. 
aekeme. a A 
amg 'e 


= Bridgeport, Conn, 


troit, Mich. 
bo wea © puveand, o 
» Budaio, N. 
o, Martford, Conn. 
POPE MOTOR CAR CO. is 
THE SANDUSKY AUnGmomtLy Co. Sendusky, 0. 
THE STANDARD MOTOR CONSTRUCT. ON ©O.. Jersey City, N. J. 
. «& TOOL, ‘to. pape Falls, Mass. 
MABLEY, Inc., 513 7th Ave., n 
THE F. B. STEARNS Dleveland, © 
\TUDEBAK E 00.," South Bend, Ind. 
E. BR. THOMAS MOTOR CO ¥. 
WALTHAM 45 MOTOR CO. Bate 00., w Waltham, Mass. 
THE WINTON MOTOR CARRIAG Cleveland, 0. 
WORTHINGTON AUTOMOBILE OO O0., $47 bth Ave. N.Y. 


nga ssh 





ypent r Ce. 86 Broadwa 
MAN AUTOMOBILE © co. “50 & 52 W. 434 St., N. ¥. 
Sota AUTOMOBILE CO., is 4 Brendway, ™ . ¥. 
wg Ne 


N. 
Xu 1é6 W. 38th St., N. ¥. 


E $3 wT isth § St., N. ¥. 
WORTHINGTON AUTOMOBILE 00., 547 bth Ave. y N.Y. 


Suits for infringement are now pending against manufac- © 


turers, importers and users of and dealers in unlicensed cars, 
and the policy of the licensees hereafter will be aggressive. 


Do Not Buy a Lawsuit With Your Automobile ! 


SEE THAT A SELDEN LICENSE PATENT PLATE 
IS ON THE CAR BEFORE YOU PURCHASE. 


ALL PERSONS ARE NOW FINALLY WARNED 


that suits will be brought against firms and individuals manu- 
facturing, selling and using unlicensed gasoline automobiles. 

Many individual infringers already have sought and 
effected settlements. 


Association of Licensed Automobile Mirs. 


7 East 42d Street, New York 


Be sure to 
look the 
Premier 
over at the 
Chicag> 
Show. 
Spaces No. 120 and 523, 
x 


3 years service 
by users 


have Semanstrated that the 


First in Quality 
Because of Our Experience 


First in Sales 
Because of the Buyer’s 
Experience 


REMINGTON TYPEWRITER CO. 


New York and Everywhere 






































THE LIGHT THAT CANNOT FAIL! 
THE GREATEST INVENTION OF THE ACE 


THE CENTURY LIGHT 


which is owned and controlled by the Century Light Company of America, under 
letters patent, organized under the laws of the Commonwealth of Massachusetts 


with a capitalization of ‘$500, par value of shares $5.00 each fully paid and 
vonamconbie. INVESTORS SHOULD CONSIDER :— 


This Light produces from a single 

burner, soo candle power from 
' ‘ordinary city gas for one cent per 

hour, 

The Century Light, although fa- 
*, tensely brilliant, is soft and mellow 

and light in color, 

It is the only system of gas lighting 

that comes in direct competition 

with the arc electric at one-tenth 

the cost. 

It is absolutely safe under any and 

all conditions, 

Its great value has been demons- 

trated in actual practice for more 

than a year,and is recommended 

in the highest terms by well-known 

people. 

It is fully protected by Patents in 

the United States, Canada and 

Great Britain. 

It can be installed in cities, towns, 

stores, «burches, theatres, dwe!l- 

ings, et.., and utilized for street 

lighting. 

A limited number of shares for im- 

mediate sale at $2.50 per share, or 

508 of the par value. 

There is en absolute guarantee 

against loss in this investment. 

Write for all particulars to 


H. R. LEIGHTON & CO., Bankers, 
26 Washington Street BOSTON, MASS, @ Devonshire Street 
HIGH GRADE INVESTMENT SECURITIES 
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TIMING AUTOMOBILE RACES. 
(Continued from page 72.) 


be used on a single lide wire with ground 
The telephones, owing to their 
high resistance, as compared to that of 
the relays, would not interfere with the 
operation of the system. However, 4 
magneto call could not be used, and in 
place of it Mr. McMurtry uses a “hum- 


return, 


mer” call. 


At the Bagle Rock hill-climbing con- 
test, the distributor was not used, as it 
was not found necessary in that style of 
race. One of our illustrations shows the 
simple apparatus employed at this race, 
Our other illustration shows the com- 
The distributor may 
here be seen at the rear of the board, and 
the five timing watches are shown in} 
the immediate foreground. The vperator}} 
with telephone harness applied is seen 


plete apparatus. 


at the left of the apparatue. 


oo 


BANANAS, 
(Continued from page 78.) 





taste when allowed to ripen on the 
But the contrary is the case, be 
cause the fruit will not mature to perfec- 
tion on the tree; the skins burst, attract- 
ing innumerable insects and birds, and 
the weight of the bunch itself becomes 
too great for the tree, either one or both 
coming to the ground. So the bunches 
are cut when the fruit is half to three 
quarters full, 1. e., matured, though still 
green and hard as nails, according to the 
length of the journey it is to undergo. 
It continues to feed from the cut stalk, 
which contains a great amount of sap, 
until filly ripe, but should the cutting 
have occurred too. soon, while the fruit 
will turn yellow, it will never attain the 


tree!” 


flavor or softness or flesh requisite. 


With the cutting of the bunch ends the 


life of the tree, for it bears but once, and 
ia usually cut down to obtain the latter, 
or succumbs a few days later to thé clean- 
ing proce-s, which is merely bringing the 
spent trees to the ground. A new tree 
springs from the center of the old stump, 
and thus there is an everlasting succes 
sion without further effort on the part 
of thé planter. Cutting the fruit itself in- 
volves the only careful labor on a banana 
farm, as the bunches weigh fifty to sixty 
pounds, and even slight knocks are fol- 
lowed by bruised spots, under which the 
fruit quickly ripens and decays. It is 
for this reason that land adjacent to a 
watercourse is most valuable for plant- 
ing, owing to its accessibility and easy 
transport by canoe. However, by the 
liberal use of trash (dried banana leaves) 
the frait is safely brought to the rail- 
road on packhorses, Several of the large 
plantations in Costa Rica have been 
equipped with complete outfits of light 
portable railway imported from Ger- 
many, this being moved about as the 
cutting progresses. 

At Bluefields the steamer goes up the 
river and ties up at the farm, moving to 
the next as soon as the crop is loaded, and 
80 on until a cargo is obtained. But this 
is one of the few places so favored. At 
Port Limon, the outlet of the Costa Rican 
trade, which is of considerable impor- 
tance, the farms line the railroad for a 
distance of almost fifty miles, and the 
bunches are piled along the track, as 
shown in the accompanying photographs, 
te await the banana trains. It is not 
unusual! for snakes, tarantulas, and sim- 
ilar unpleasant customers to find a lodg- 
ing in a bunch of bananas, and when dis- 
covered at the loading point, the fact 
“snake in this car” is usually chalked on 
the outside, and the carriers handle the 
bunches very gingerly at the wharf. 

At the end of the second year a banana 
farm is well developed, and there are at 
least four trees where but one was sat 
out, so that with even a moderately smal! 
acreage fruit may be cut practically every 
week in the year, and the income is con- 
tinuous. Rotation of crops is unknown, 

*@hd unless the land be subject to over- 
‘dt Ie almost valueless at the end of 
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THE LOZIER MOTOR CAR-—30-35 HORSE-POWER. 


Like every other Lozier pro- 
duct, it is strictly high grade. 
The four-cylinder vertical type 
LozIER motor is a guarantee 

of excel- 


Correctly designed and ably 
constructe i—handsomely 
finished and fitted throughout, 
* The Lozier Motor Car,”’ with 
quiet and 
smooth 
running 


lence in it- 
self. Igni- 
tion, high 
tension 
magneto, 
Tonneau, 
double side 
entrance—five to seven passen- 
gers. Wheel base, 115%". 
Wheels, 36". Price, $5,000 up- 
ward according to style of 
body. Send for Catalogue. 


motor, 
perfect 
control 
and abso- 
lute de- 
pendability, puts assurance in 





the hands of its operator and 
content in its 
hearts. 


passengers’ 


Are requested to write us 
for our Motor Boat Discounts 


The Lozier Motor Co., New York City 


SVITE 10 


MOTOR BOAT AGENTS 


1 BROADWAY, 














——— == 
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THREAD 
CONSTRUCTION 


iamond 
1905 Detachable Clincher 
+-=TIRES=- 


HE TREAD AND SKELETON are each especially manufactured and 
cured for the work required of them. The durability and vitality of 
the rubber is greatly increased and resistance to penetration and 

wear more than doubled. e fabric lies perfectly straight—an impossible 
achievement in the usual full molded process. 

RESULT: Every strain resisted by every fibre of the duck and by 

being distributed over the entire tire, greatly modified. 

Every one of 500 sets of these tires now in use proves their 


EXCLUSIVE EXCELLENCE 
































Thousands of Miles With- 
out a Scratch 


The Diamond Rubber (0. 


AKRON, OHIO 


Branches in Principal Cities 





Send 2-cent stamp for copy of the 
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picture, in colors, 2! x 2! 























, and the risk of the land giving out ge}- 
{dom causes him much worry. A planta- 
tion of forty manzanas (about sixty-nine 
acres) wiil, after the second year, pro- 
duce more than fifty thousand bunches 
annually, and these at the prevailing 
prices—thirty to fifty cents silver—wij] 
be worth between twenty and thirty 
thousand dollars, or more than doulle 
}what it usually costs the farmer to buy 
|the land, clear and plant it, and pay the 
|first year's expenses. ‘he cost of run- 
ning such a farm after the first crop is 
almost wholly confined+to the “cleaning,” 
which does not exceed ten to twelve dol- 
lars per acre annually in the majority of 
banana-growing districts, and consider- 
ably less in some. 

To the average northerner the banana 

is but a fruit, seldom eaten in any other 
manner than raw. To the native of the 
tropics it is a multum in parvo, often his 
entire sustenance for weeks at.a time, his 
daily bread, and the uses to which he 
puts it are innumerable. Taken in toio, 
dipped in lye and afterward dried in 
the sun, it becomes a moldy, shriveled, 
and most unlovely-looking morsel, but 
this prepared it will keep indefinitely, 
and is instantly ready for use by peeling 
and baking or boiling, whereupon it ex- 
pands to two or three times its original 
size, and forms palatable food. This is 
a practice of the mountain natives of 
Nicaragua, and it forms a large part of 
their diet, supplemented by the inevitable 
tortilla, when on their travels. When 
almost ripe the fruit is cut into slices 
and placed in the sun, which causes a 
certain amount of its sugar to crystallize 
on the surface; thus prepared it is an 
excellent conserve. Baked, boiled, or 
fried in cocoanut oil, it is a staple article 
of diet the year round, and the last named 
is quite a delicacy, particularly fried 
plantains. Banana flour, or rather meal, 
as it is not ground to the consistency of 
the former, makes very acceptable cake 
and bread, and frequent mention is made 
of its use by the natives by Stanley in 
“Darkest Africa.” The great value of the 
banana for this purpose is universally 
appreciated, and numerous attempts have 
been made to produce banana flour on a 
commercial basis. 
A German firm was. said to be about to 
undertake the production of banana flour, 
conserves and other similar products, in 
Nicaragua a few years ago, but whether 
the project was ever carried out is not 
known. However, there is little doubt 
that this will become an actual fact 
sooner or later. Thus it will be seen 
that it is only his ignorance of the value 
of the fruit other than in its raw state, 
that causes the northerner’s lack of ap- 
preciation. 
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Engineering Notes, 


An electric station which will be one of 
the largest and most modern on the 
Continent is now being erected just out- 
side of Paris. It will figure among the 
| Stations which supply current for the city. 
|A point to be specially noted is the use 
jot steam turbines which drive the dyna- 
|mos of the station. These turbines are of 
the type which has been lately brought 
out by the Swiss firm, Brown, Boveri & 
|Co., and they are now coming into use 
jin different countries, especially for cen- 
|tral station use. In the present plant the 
| turbines are designed to use superheated 
jsteam at 12 atmospheres pressure, heated 
to 350 deg. C. The tests show that the 
turbines consume 15 pounds of steam per 
kilowatt and per hour, at most. The tur- 





are direct-connected with an alternating- 
current generator mounted on the same 
base. The speed is 750 revolutions per 
minute. Each unit thus formed is pro 
vided with a surface condenser. The cit- 
culation and alr-pumps for the latter are 
operated by electric motors. Lubrication 
of the working parts is carried out by an 
oil pump. The alternators are all of the 
same pattern and deliver three-phase cur- 
rent at 5,000 volts and 25 cycles. 


At the last general meeting of the Afrt- 








bines develop 7,000 horse-power each and , 
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JONES SPEEDOMETER 
120 West 32d Street, New York 

















T Am On the Inside 


of the Motor Tire business and can 
rebuild and recover your 
nental, Michelin, or 
ean Tires and make them as 
good as new. I will fit your tires 
with extra heavy rubber vulcan- 
ized treads or apply removable, 
solutioned trea Icanized on 
by my secret vapor 
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SPEED INDICATOR 
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See Our Exhibit 
Chicago Auto Show 


THE WEBB CoO. 
407 Perk Row Bidg., N. Y, 
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Hon Typewriter No. 8, 
price with oakoover . . $75 
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Writing mac Dene GUNN. ct ce ee ° 40 
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*| construction work is already under way 


can Concession Syndicate some Seiaiial 
ing points were brought out relating to 
the water power whieh could be obtained 
from the Victoria Falls. The total 
amount of power which the falls can fur- 
nish in times of high water is estimated 
at no less than 35,000,000 horse-power, or 
five times that of Niagara. If the present 
plans of the Syndicate are realized, an im- 
portant industrial center will be devel- 
oped in the neighborhood of the falls, and 
they hope to see a flourishing town arise 
there which will have numerous indus- 
tries employing electric current gene- 
rated by the falls. The price of the cur- 
rent would be very low, which will be an 
inducement for different enterprises, once 
the hydraulic station is running. Accord- 
ing to the first project which the engi- 
neers of the company have drawn up for 
the electric plant, it can be installed at a 
cost of $250,000 for a total output of 
10,000 horse-power. But little energy 
would be lost in the transportation by 
overhead lines, on the contrary, to many 
of the existing hydraulic plants. The 
Transafrican railroad is now built as far 
as the falls, so that this will assure a 
market for the products in South Africa. 

An interesting feature of the recently 
announced developments in Baltimore 
electric power is the exclusive adoption 
of steam turbines as the prime mover. A 
contract recently closed by the Baltimore 
Electric Power Company with the West- 
inghouse Machine Company provides an 
initial equipment of 4,000 kilowatts in 
two generating units of 2,000 kilowatts 
each. A Westinghouse electrical equip- 
ment, complete and modern in every par 
ticular, has also been contracted for. Of- 
ficers of the company state that the 
power plant will embody the latest 
developments in steam and electrical en- 
gineering. Being located outside of the 
congested districts of the city, all the 
boilers and heavy machinery will be on 
the ground floor. Floors and roofs will 
be of steel-concrete construction. The 
steam turbine plant will operate with a 
boiler pressure of 175 pounds and a 
superheat of about 100 deg. F. _A high 
vacuum condensing system will be in- 
stalled, capable of sustaining a vacuy™m 
of 28 pounds at full load on the plant. 
The plant in its entirety has been de- 
signed on the separate unit plan, which 
virtually consists of a number of distinct 
power plants placed side by side, each en- 
tirely separate from the other, but each 
capable of helping out the other in case 
any link in the system should be dis- 
abled. This holds good through the en- 
tire apparatus, from the coal pile to the 
customer’s building. In addition to this 
precaution against interruption of serv- 
ice, which is thus insured, the company 
will install a large storage battery which 
will ordinarily “float” on the system. The 


and will be pushed as rapidly as possible 
in order that the plan may be complete in 
all respects and running smoothly by 
July next. 

The Deutz Gas Engine Works have, ac- 
cording to a recent issue of Elektrot. u. 
Polyt. Rundschau, recently designed a 
motor locomotive to be driven by internal 
combustion engines. Experiments so far 
made have shown such a locomotive not 
only to be rather suitable for hauling 
small loads at a moderate speed, espe- 
cially for mining purposes, but even to 
possess some special advantages. The en- 
gine is the four-cycle type, receiving with 
each double stroke the required amount 
of benzine through a small pump driven 
by the engine, the explosion of the air- 
benzine mixture being effected by a mag- 
neto-electric igniter. The engine turns at} 
300 revolutions per minute. The locomo- 
tive can make as much as 6 kilometers 
per heur, or 100 meters per minute, The 
weight of the locomotive, including the 
cooling water, is about 2,400 kilo 
grammes. The consumption of fuel is at 
full load, in the case of benzine or benzol 
operation, 0.3 to 0.365 kilogramme of ben- 
zine or benzol; the corresponding figures 
being’ 6.35 to 0.88 kilogramme in the 
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Electrical Notes. 

A safety device for the protection of 
persons from the electric current, upon 
the rupture of a trolley wire, has been 
placed on the market. By the employ- 
ment of this arrangement the current is 
cut off and the wire rendered harmless. 
The device is fitted to each section of the 
wire, and consists of an ordinary con- 
necting ear, held in its proper position by 
the strain on the trolley wire. Directly 
this tension is released, as by the break- 
ing of the trolley wire, the current is im- 
mediately cut off the broken section with- 
out any shorting sparks whatever. 

In a paper presented to the Academie 
des Sciences, M. EBinthoven describes a 
new form of sensitive galvanometer 
which he has devised, together with some 
experiments which he carried out by ap- 
plying this very sensitive method of 
measuring electric currents to the study 
of the electrical condition of the human 
body. In the latter case it is especially 





the electric effects produced by the heart 
which he observes. The new galvano- 
meter is one of the most sensitive which 
is known, and at the same time very 
precise, so that the smallest variations 
of current can be measured, down to 
10-* ampere. It is formed of a silvered 
quartz fiber which is stretched like a 
violin cord between the poles of a power- 
ful electro-magnet. When a small cur- 
rent passes in the wire it is deflected 
perpendicular to the lines of the field 
and the deflection can be measured di- 
rectly by means of a microscope carry- 
ing a micrometer. The sensitiveness of 
the instrument can be regulated by ad- 
jJusting the length of the wire, so that it 
will measure in the region of 0.001 down 
to 10" ampere. The movement of the 
wire and its variations can be registered 
by the photographic method. The image 
of the middle of the cord, ‘magnified 600 
diameters, is projected upon a slit which 
is placed perpendicular to the image. In 
front of the slit is a cylindrical lens 
whose axis lies perpendicular to the slit. 
A photographic plate receives the image 
which is thus concentrated to a point, 
and by moving the plate a curve is ob 
tained which corresponds to the current 
variations. The image of a scale is pro- 
jected on the plate at the same time in 
order to measure the curves. The new 
instrument allows of making measure- 
ments which could only be observed here- 
tofore with the electrometer. One of 
these is the study of radium, which is 
now made with a gold-leaf electrometer. 
It will prove especially useful in physio- 
logical work, The electric action of the 
human heart has been’ observed hereto- 
fore with the Lippmann electro-capillary 
instrument. The muscular shocks of the 
heart-beats are known to produce varia- 
tions in the electric potential of the org- 
anism, and this was brought out by Wal- 
ler in 1899. The currents are registered 
with the Lippmann instrument, but this 
has many disadvantages, owing to the 
inertia in the oscillations of the mercury 
column. The present instrument is more 
sensitive and works more quickly, as the 
light quartz fiber, in spite of its length, 
has but little inertia and can register the 
variations of current more exactly, and 
again, the displacement is proportional 
to the current. M. Binthoven has ob- 
tained a series of curves in the shape of 
regular waves which correspond to the 
heart beats and show how the electrical 
effect varies. The effect is, in fact, quite 
considerable and indicates the great vari- 
ations of electric potential in the different 
parts of the body which accompany the 
muscular shock of the heart. The waves 
he obtains are similar in form to those of 
the Marey cardiograph register. 

In a series of experiments made by 
Jeantaud with an electric motor car a 
tractive effort of 42.7 pounds per ton at 
10.8 miles per hour was observed on a 
dry road. On a very muddy road the 
tractive effort rose to 74 pounds per ton 
at 9.32 miles per huur. Thus the resist- 
ance on a dry road is 42.3 per cent less 
than on a muddy road.. 
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SOME LEADING AUTOMOBILES OF THE 
PRESENT YEAR. 
(Continued from page 56.) 
driven by a belt from the crankshaft. 
The inlet valves are automatic on small- 
er engine, but on the larger one are me- 
chanically operated. All the valves are ar- 
ranged in the head. The motors are built 
in two sizes, the one shown having a 
$%-inch bore by a 44-inch stroke, and 
being geared to drive the 1,750-pound car 
on which it is mounted at a speed of 26 





miles an hour at 1,000 R. P. M, The | 
larger motor which is 4% inches bore by| 
514 inches stroke, will drive its 2,400-| 


pound car 37 miles per hour at 1,000 | 
R. P. M. The motor has all the features | 
as regards the adjustability of bearings, | 
etc., that are found on the large water- 
cooled cars. | 

The touring car and runabout shown at | 
the bottom of our first page are the prod- | 
uct of the Maxwell-Briscoe Automobile 
Company, of Tarrytown, N. Y. The car 
itself is largely the invention of Mr. 
J. D. Maxwell, while the radiator has 
been particularly designed by Mr. Ben- 
jamin Briscoe, who has had a large ex- 
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perience in this line of work. Both the 


runabout and touring car are fitted with | 6“ Current Wheels; 


a double opposed-cylinder motor, having 
the transmission arranged on the exten- 
sion of the motor crankshaft in a case 
which forms part of the motor crank case. 


On the runabout, a two-speed planetary myNN & COMPANY ns é 
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transmission is used, while the sliding | 
gear transmission of the touring car is| 
shown in the cut on page 56. From the | 
transmission a lIpngitudinal driving, or| 
propeller, shaft runs back to the rear | 
axle, which is driven by means of bevel | 
gears. As can be seen from the illustra: | 


tion, the motor is fitted with ae 


cally - operated integrally - cast 
heads and cylinders, and a large spoked | 
flywheel. The lower part of the cylin- | 
der is cast with radiating flanges, and 
the cylinders are bolted to the crank case, 
as shown. The two-to-one cam shaft, 
seen running across the top of the crank 
case, carries on its forwardly-projecting 
end the cam for operating the contact de- 
vice for the spark. The cam shaft is car- 
ried in a frame on top of the crank case, 
and which can be readily removed. The 
two water connections, seen on the top 
of each cylinder valve chamber, go to the 
top of the radiator, which stands in front 
of the motor, while the two connections 
in the bottom of the radiator run to the 


valves, 
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bottom of the cylinders. The special 
construction of the radiator, which makes 
it possible for the water not only to 
rise rapidly, but to spread in all direc- 
tions at the same time, allows the in- 
ventor to dispense with a pump, which 
is a considerable simplification. The 
transmission gear is connected to the 
motor through a multiple disk clutch, 
which runs in oil, and consequently 
wears but very little, while always being 
able to free itself when the pressure is 
released, Sliding gears of the usual type 
give three speeds (with direct drive on 
the third) and a reverse. The rear axle 
runs on roller bearings. In case of break- 
age of the bevel pinion, this can be re 
placed when on the road with compara- 
tively little trouble. The car weighs 
complete 1,800 pounds. It has a wheel 
base of 84 inches, and the 5x5 motor is 
16 horse-power. The runabout has a 4x4 
motor, rated at 8 horse-power. The 
weight of this car complete is about 800 


pounds. A feature of the Maxwell car 
is that the bodies are all made of sheet 
steel, which, besides being light, is ex- 
tremely strong, and takes a fine finish. 
The steam machine illustrated on our 
front page is the 1905 product of the 


White Sewing Machine Company. Besides 
@ lengthened base and more commodious 


tonneau, the White steamer for this year 
contains several improvements that add 
to its ease of operation. The principal 
of these are a sliding change-speed gear 
afranged in the same case with the dif- 


ferential, and giving a lower gear for 
bad roads and hills; and twin water 
Pumps driven from an eccentric on the 
engine shaft. The supply furnished by 
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usual in front, under the bonnet, but 
because of the new arrangements, it is 
good for 15 horse-power instead of 
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mal speed of about 900 revolutions per 
minute, The car complete weighs 1,500 
pounds, so that the proportion of horse- 
power to weight is exceedingly advan- 
tageous. The cylinders of the Reo motor 
are cast integral with the valve chambers 
on top, thus making the valves readily 
accessible and. placing them and 

spark plug where the of] does not 
lect. The transmission is of the plane- 
tary type, and has.several improvements, 


is not injured by freezing. The bearings 
of the motor are readily removable and 
have ample wearing surfaces, The brakes 
are double-acting on the rear wheels and 
on the driving sprocket. A heavy chain 
is used and the car is fitted with roller 
bearings on the front wheels and rear 
axie. All the mechanical parts are ‘steel 
drop forgings, bronze bushed, No cast 
iron is used except in the engine, A 
pressed-steel frame, tubular axles, and 
full elliptic springs are other features of 
the car, While this machine is new 
there is every reason to believe that it 
will prove itself to be one of the finest 
light-weight touring cars for 1906, 


——_20e——___—— 


New Uses of Electricity, 

Almost every day reports of new appli- 
cations of electricity come to hand. Some 
of these are very amusing, because they 
are quite improbable. Others are equally 
amusing, due to the fact that while the 
word “electricity” figures in the headline, 
its use in the application described is 
merely as a source of power, and there- 
fore bears no particular significance. A 
report of the latter’ kind describes en 
electric process for milking cows, which 
is said to be cleaner and quicker than the 
present method of hand-milking. Sifted 
to the bottom, the electricity figures in 
this new and wonderful process only as 
a means of driving a pump; and, while 
we are not ready to admit that any other 
power could be applied quite as well here, 
we can not deny that a four-footed dog 
could do the work approximately as well 
as a three-phase motor. 

Another report describes what was, In 
effect, an electric boot-jack. A young 
man thoughtlessly rested his foot on a 
wire fence during a thunderstorm. Light- 
ning struck the fence and removed the 
shoe from his foot. From the report it 
does not appear that he was much dam- 
aged, but the condition of the shoe after 
the accident is not mentioned. Whil» 
this is an adaptation of electricity which 
few would care for, it can not be denied 
that the lightning did its work, and did 
it quickly. To suggest the regular use 
of lightning in this way would be ab- 
surd, but it would be mo more absurd 
than are some of the other suggestions 
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One of these pumps is sent back to the ee 








which are put forward and received with- 
out question.—Blectrical Review (N. Y.) 
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A TYPICAL AMERICAN FOUR-CYLINDER 
GASOLINE TOURING CAR MOTOR. 
(Continued from page 57.) 
the coils being visible, This engine has 
4% x6-inch cylinders, and, at a speed of 
900 R. P. M., develops 30 horse-power. 
Both it and the transmission of the Buf- 
fum car are protected by a steel pan be- 
neath. The finish of all the parts of the 
car is excellent, and the wheels, rear axle, 
and transmission are all mounted on im- 
ported, non-adjustable, ball bearings. The 
Buffum motor is one of the few American 

motors having both systems of ignition. 
2 
AN AMERICAN MOTOR SLEIGH. 

One of the novelties at the recent 
Automobile Show was a motor sleigh in- 
vented by a Boston lawyer, and which 
has, we are informed, been thoroughly 
tested and driven at a speed of 15 miles 
an hour for four hours at a time. As can 
be seen from the illustrations on page 
67, the sleigh body is mounted upon 
a suitable framework, carrying at the 
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RADIUM AND RADIO-ACTIVITY| | 


ae Scientific American Supplement has published the most com- 


have played a prominent part in the discovery of the marvelous properties of 
Radium, should be read by every student of chemistry and physics: 





forward end a high-speed, air-cooled, 
gasoline motor. The first speed reduc- 
tion is obtained through a large gear 
meshing with a pinion on the motor. 
A sprocket on the same shaft as this gear 
drives a three-throw crankshaft in the 
middle of the frame by means of a chain 
running over the large sprocket, J, thus 
reducing the speed still further. The 
eranks are connected through horizontal 
connecting rods, R, with three pushers, 
P, having at their lower ends spikes and 
knife blades for cutting into the ice and 
snow. These pusher rods are hung from 
slotted arms, which are suitably con- 
nected to peculiarshaped cam disks, X, 
which cause them to rise into the posi- 
tion in which the right-hand pusher is 
seen in the rear view of the chassis dur- 
ing the return stroke. The pusher rods 
are provided with springs, which keep 
them fully extended, yet allow them to 
be raised in the slots of the arms just 
mentioned, should they meet with an ob- 
stacle in the road. A suitable friction 
clutch connects the motor to the counter- 
shaft when the machine is being driven. 
The sleigh is provided with two flat 
grooved plates pivoted on the ends of 
rods and shown at BB in the rear view 
of the chassis. These plates act as brakes 
when moved down against the ground. 
The sleigh is steered by moving the front 
runners in the same manner as the front 
wheels are moved on an automobile. The 
frame of the sleigh is supported on 
springs on the runners. The principle 
used for propelling this sleigh is much 
the same as that used on some of 
the original locomotives. The inventor 
claims that it is the correct one, as the 
pushers pack the snow and obtain a posi- 
tive hold when traveling in soft snow 
or on ice. The use of toothed wheels for 
propelling a motor sleigh, it is claimed, 
has never been entirely successful. The 
motor used on the present model is of 
4 horse-power, The stroke of the pushers 
is 16 inches, so that they move the sleigh 
forward 4 feet for every revolution of the 
three-throw crankshaft. 
>+ oe 

Greensand is a closely coherent clayey 
or sandy deposit, composed largely of the 
mineral glauconite—a hydrated silicate 
of iron and potassium. Owing to the 
presence of the latter element it is often 
employed as a fertilizer. 








For many years Algiers has been one 
of the principal ports.in the Mediterran- 
ean as a coaling station. The coaling 
trade at Algiers has steadily increased 
from the year 1885 to 1900, during which 
period it successively rose from 5,000 tons 
in 1890 to 244,000 tons in 1895, and to 
290,000 tons in 1900. During the same 


ly decreased to 272,000 tons in 1895. to 
rise to 303,000 tons in 1900. Algiers sup- 
plied in 1902 for ships’ bunkers 297,000 
tons, and in 1903 she supplied 339,000 
tons, whereas the amount supplied by 
Gibraltar fell to 167,000 tons, and finally 
to 123,000 tons. 
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as thus far appeared. The following articles, written by men who 
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The articles are specially prepared for us. They 
describe simply and clearly experiments in 
electro-chemistry with easily constructed ap- 
paratus. Intelligible and lucid drawings and 
photographs accompany the articles. The en- 
tire series, when complete, will constitute a 
splendid manual of electro-chemistry. 

The instruments described have been used by 
the author in making the experiments that we 
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TYPICAL AMERICAN TOURING CARS 
FOR 1905, 
(Continued from page 59.) 
erated from a single cam shaft. These 
valves are interchangeable. The clutch 
used on this car is of the multiple-disk 
type. Another of its features is that the 
engine and transmission are supported 
upon three points on the main frame, 
thus making it impossible for them to 
get out of alignment. This company will 
continue to make the double opposed-cyl- 
inder runabout with individual clutches 
which has been so successful, and which 
was described in our Automobile Num- 
ber last year. In bringing out a touring 
car, however, the vertical type of motor 


cirea-| was adopted as being more in line with 


current practice. 

The Winton Company has abandoned 
altogether the horizontal motor, and has 
this year brought out a new four-cylinder 
touring car having a number of novel 
features. The car is laid out on the gen- 
eral lines of most four-cylinder cars, hav- 
ing a vertical water-cooled motor with 
the cylinders cast in pairs, The cylin- 
ders are mounted on an aluminium crank 
case which is split vertically, so that one 
side may be detached for inspection and 
adjustment of the crank boxes. This 
makes it possible to get at the crank- 
shaft on the side of the car without ly- 
ing underneath it. A permanent dust 
pan is attached to the chassis below the 


and| motor, which is fitted with adjustable 


bushings throughout. The inlet cham- 
bers are cast in pairs, and bolted to the 
cylinders with copper-asbestos gaskets. 
The inlet valve caps may be readily un- 
screwed by hand. The cap is shown re- 
moved in one view of the motor on page 
57, which shows in section the end cyl- 
inder. The carbureter, C, has a water 
jacket for keeping it at a uniform tem- 
perature. A hand screw, W, extending 
through the dash makes it possible to 
shut off the ,gasoline instantly at the 
carbureter, Jump spark ignition with 
gear-driven magneto, M, and a single 
non-vibrating coil, which returns the 
secondary current to a distributer, D, 
on the magneto for distribution to the 
various spark plugs, S, is employed. The 
contact maker for the primary current 
is also attached to the magneto, The 
spark may be varied by a lever attached 
to the steering column above the steer- 
ing wheel. The usual Winton individual 
clutch system, giving two speeds and a 
reverse with a direct drive on the high 
gear, is used. The motor and rear axle 
bearings are all oiled from a common 
lubricating device, 0, mounted beside the 
motor, The oil is picked up by a revolving 
cylinder, from which it is scraped by a 
plate beside the cylinder into the various 


|oil tubes that carry it to the bearings. 


In order to guard against the oil becom- 
ing too thick, an auxiliary scraper set at 


the film at a certain thickness and 
causes a certain quantity only to flow 
to the regular scraper, which feeds the 
ten tubes. The oil is fed in exact pro- 
portion to the motor speed. The circu- 
lating water is cooled by being pumped 
through 89 vertical copper tubes 17 
inches long and covered with 13-16 inch 
square radiating fins 3-16 of an inch 
apart, Both the centrifugal pump, P, and 
the fan behind the radiator are gear- 
driven. The motor is controlled by 
throttling the quantity of the mixture. 
The well-known Winton air governor, 
acting directly upon plungers, p, on the 
inlet valves, and thus keeping them from 
opening, is used, The air pressure for 
this purpose is produced by a gear-driven 
air pump, A, on the front of the engine. 
The piston of this pump, as well as those 
of the power cylinders, has a convex 
head. A diaphragm, H, is interposed 
between the pump and the air pipe, a. 
The priming valve for the carbureter is at 
V. The Winton car has a propeller shaft 


and live rear axle with bevel gear drive. | ; 
The transmission gear employed makes. | 


it possible to control all the speeds with 


one pedal and two levers. The 16 to 20-/; 


horse-power car weighs 1,800 pounds, 











Li 











work, and a position co 


here you go? eee 
yout lite asd it is for you to sulve 16-cuee 


but 
sinc apa you think tis applies onty tothe man who inalready employed in 


eT te 
Not so! It means you. 


If you are willing to work hard and employ what time 


your success will be assured. The cost 


upwards. We will make the money question as easy as you want 


ag yments on all courses. 


Students work under the direction of the game 


of spare time, or . pee tanh 
have to 
of the courses is com vely 
our system of 


Armour 
professors that 


laboratories and classrooms of this well-known 


No matter what your 
these courses. 
you of many occu 


in 
present employment, it will to take of 
you one 
If t to out of the old Po choice offered 
sane tak Bc Bod all oo aye 8 cho 


and 


Employers seek our graduates. The demand is greater than the supply, becanse 


our graduates are known to be skilled. 


know he is fitted to fill the position he seeks. Employers know w 


expert men in these lines. 


until we 
to look ‘for 


Reed carefully the short descriptions of these courses which follow; then act 


at once. Remember you must take the first step out of your present condition ;~ 


oftng Sette we will help you all the way. 


out and mail us coupon at bottom of page, marking which courses you are 


interested in, and we will send our 200 page Bulletin giving 


we have not room here to give. 


1! information, which 





ARCHITECTURAL COURSES 

This is the pleasantest and by far the 
most lucrative of the ‘Learned Profes- 
sions,” The fee of anarchitect is usually 
5 per cent. of the total cost of the building 
erected, often amounting to large sums, 

These courses are of varying length, 
depending on the requirements of the 
student. They offer young men working 
for tractors, or in architects’ offices, 
practical instruction usually only ac- 
quired by years of apprenticeship. They 
are equally useful to Carpenters, Con- 
tractors and Builders. 

The Complete Course comprehends all 
the problems which confront the practic- 
ing architect, and thoroughly covers the 
entire field of architecture and engineer- 
ing. 
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Contractors’ and Builders’ Course 
includes Mechanical Drawing, Building 
Material, Carpentry, Sheet Metal Work, 
Metal Roofing, Electric Wiring, Electric 
Lighting, Heating and Ventilation, 
Plumbing, Gasfitting, Contracts and 
Specifications. 

Carpenters’ Course, treating fully 
of Carpentry and Joinery, Stair Building, 
Materials, Architectural Design, Mechan- 
ical Drawing, Contracts and Specifica- 
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an@ is fitted with a four-cylinder verti- 
cal motor of 34% inches bore and 5 inches 
stroke. 

The large Peerless side-entrance ton- 
neau here shown has a 5% x 5%, four- 
<ylinder gasoline motor, which is a dupli- 
cate of that on the “Green Dragon” racer 
which, driven by Barney Oldfield, cap 
tured about all the track records last 
year. This motor is said to develop 60 
horse-power. Its main features are an 
auxiliary exhaust port uncovered by the 
piston at the end of its working down 
stroke, the location of the valves in the 
cylinder head, and both make-and-break 
and jump spark igniters. A gear-driven 
magneto furnishes current for the former 
ignition system, and accumulators and 
colla for the latter. The transmission 
of the sliding gear type gives four 
speeds ahead and reverse. The car has 
a bevel gear drive. The rear wheels 
run on ball bearings on the rear axle 
tube, the divided driving axle within 
this tube connecting with the outer ends 
of whesl hubs though jaw clutches. 
The Peerless Company was the first to 
use this construction, which has the ad- 
vantage of relieving the inner axle of all 
but the driving strains. Other features 
of the 1906 Peerless car are a special au- 
tomatic carbureter, pedals having long 
levers and which push forward instead 
of down, throttle and spark control in the 
steering wheel, and both expanding and 
contracting brakes on the rear wheels, 
which are 86 inches in diameter, and 
which in connection with the 107-inch 
wheel base, make an extremely easy-rid- 
ing car. 

The Ford Motor Company, of Detroit, 
has this year added to its two-cylinder- 
opposed-type car the new four-cylinder 
fonneau shown herewith. This car 
weighs 1,700 pounds, and is fitted with a 

* B0-horse-power 4% x S-inch engine hav- 
ing copper water jackets, mechanically- 
operated inlet valves, a force-feed oiler 
worked by the pressure of the exhaust 
and feeding oil positively to all four cyi- 
inders, and a gear driven circulating 
pump. The commutator is on top of a 
vertical shaft driven by spiral gears, and 
it can readily be got at through a hole in 
the dash. A planetary transmission giv- 
ing two speeds and reverse is arranged 
back of the motor in an open aluminium 

6, and is connected through a uni- 
‘ersal joint with an inclosed propeller 
shaft running to the rear axle. This is 
of the live divided type, driven by hard- 
ened steel bevel gears and mounted on 
ball bearings. It is braced by two rods 
running from the spring perch blocks to 
the front end of the propeller shaft hous- 
ing and forming, with the axie, a tri- 
angular frame. These two rods take the 
driving strains off the springe and trans- 
mit them to the frame through a large 
globe universal joint, which supports the 
front end of the propeller shaft. Ex- 
panding ring brakes in the rear-wheel 
hub drume are operated by a pedal. An- 
other pedal works the reverse, which is 
also used as a brake if necessary. The 
low and high speeds are obtained by 
pulling back or pushing forward the long 
lever at the side. The throttle and spark 
are controlled by small handles on the 
steering column. The Ford is one of the 
few cars to combine a bevel-gear drive 
with the well-known American planetary 
gear, which is simpler to operate, and, ft 
is claimed, is quite as efficient as the 
Usual sliding gear. The motor is suffi- 
ciently powerful to drive the car over al! 
ordinary roads on the high gear, upon 
which the drive is direct, efficient, and 
economical. A speed of 40 miles an hour 
is obtainable with it on good roads. 

The new 35 to 40-horse-power Columbia 
machine, fitted with a Royal Victoria 
tonncau body, having @ leather hood over 
the rear seat, was one of the distinctly 
new models exhibited at the Automobile 
Show. Besides the graceful lines in the 

; body, this car has also several improve 

oT in the mechaniem proper, one of 
important of which is a new 
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has no break-downs—no trouble. 
he arrives on time. 


equipped with air-cooled motors. 
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The man who drives an Orient has good luck on the road. 
He has all the speed he wants and | 


Orients are eight—four buckboards, four touring cars. All 


The Orient Positive Air-Cooled Motor has done more to make 
automobiles really practical, than any other one thing in their devel- 


After building 3,000 successful air-cooled motors, we entirely 


We present now, besides the buckboards, the 


ORIENT LIGHT TOURING 





Orient Light Touring Car with Tonneau, Model F, 16 H.-P., $1,650 


It is the only car of its power or less that has a 4-cylinder, verti- 
cal tandem motor, direct-drive, sliding-gear transmission, and threc 


forward speeds. 


It is a handsome, serviceable, practical, economical car. 


THE ORIENT DE 





Orient Touring Car, Model de Luxe, 20 H.-P., $2,250 


This 20 horse-power car, equipped with the Orient motor, runs 
continuously in all weathers at 35 to 40 miles an hour. 
somest American car, with all the snap and style of the high-class 


French productions. 


ORIENT STYLE BOOK 

giving complete information, sent freely on, request. 
You will not be really motor-wise till you get it. 
MANUFACTURING 
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ive mixture under all conditions of en. 
gine speed and throttle opening without 
the loss of any power from the operation 
of a suction-operated auxiliary air valve, 
The car also contains a new system of 
spark and throttle control, by means 
of two levers mounted on a stationary 
plate within the steering wheel, so that 
they do not move with the steering wheel, 
and consequently can be adjusted to a 
nicety. These levers are connected to 
the engine through positive ball joints, in 
which there is no back lash or loss of mo- 
tion. The pedals that operate the clutch 
and foot brake are much longer than for- 
merly, and the hand brake and speed- 
changing levers are held by a new ratchet 
arrangement. The car is mounted on a 
pressed-steel frame 5 inches deep, which 
entirely does away with any warping, 
and makes the frame particularly strong 
to carry the new type of side-entrance 
tonneau body, the footboard and dash of 
which are permanently attached to the 
frame. The engine is a four-cylinder 
vertical one, having a bore and stroke of 
|5 inches and a normal speed of 800 to 
900 R. P. M. The valves are all on the 
same side of the engine, and mechani- 
cally operated. Lubrication of the en- 
| gine is obtained by means of a mechani- 
| cal oiler. Jump-spark ignition with two 
sets of storage batteries is employed. 
The Whitlock cellular radiator used con- 
tains 7 gallons of water, and is backed 
by a high-speed fan, which aids in the 
cooling. The car has a four-speed trans- 
mission having a direct drive on the 
high gear. The drive is by countershaft 
and chains to the rear wheels. Both 
the foot and hand brake are interlock- 
}ing with the clutch, which is conical and 
| leather-faced, with provision for greatly 
| reducing the driving effort of the engine 
before the clutch is released. The car is 
| fitted with irreversible wheel steering, 
by means of a worm and sector, and hav- 
ling spring-cushion connections to pre 
|} vent shocks. It is said to be capable of 
la range of speed of from 8 to 60 mil@ 
{an hour on the high gear. A wheel base 
lof 108 or 112 inches is used, according 
to the choice of the purchaser. The Elec- 
|; tric Vehicle Company has also continued 
|}the manufacture of its double opposed- 
| cylinder 12 to 14-horse-power tonneau, 
| which we illustrated last year, and which 
| won two gold medals in the Mount Wash- 
| ington hill-climbing contest. A new 18 
| horse-power car of this type, having two 
14%, x 5 cylinders and three speeds com 
trolled by a single lever, has also been 
brought out. This car has a ball governor 
acting directly on the throttle valve in 
the carbureter, besides jump-spark igni- 
tion by means of current obtained from 
twenty-five dry cells, arranged in five 
groups of five cells each, so that they 
will have an exceedingly long life. The 
clutch used is formed of expanding 
bronze shoes, working inside a_ steel 
drum. It is run in oil im a compartment 
at the forward end of the gear box. A 
bevel-gear drive is used on both of these 
cars. Besides the gasoline vehicles men- 
tioned, this company also makes its usual 
line of electric machines. 

The Locomobile Company of America 
has this year brought out four different 
powered cars, all of which are fitted with 
a side-entrance tonneau body. These 
cars are driven by four-cylinder engines, 
}employing made-and-break ignition with 
|current from a magneto, A three-speed 
transmission is used in all but the # 
to 45-horse-power car, which is fitted 
with a four-speed sliding gear transmis 
sion, has a wheel base of 110 inches, and 
weighs complete 2,800 pounds. The 15 
to 20-horse-power car has a 92-inch wheel 
base and weighs 2,300 pounds; the 25 
ho-se-power car has a 96-inch wheel 
base and weighs 2,300 pounds; and the 
30 to 35-horse-power car has a 106-inch 
wheel base and weighs 2,500 pounds. Me 
chanically operated inlet valves are used 
on all but the second sized car, whieh 
also differs from the others in that it 
fitted with jump-spark ignition. This 
car is practically the same as that turned 














out by the company last year. The new 
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—$_—__ a The Haynes automobiles exhibited at 
the recent show are fitted with several 
novel features. Besides a large 35 to 40- 


h. p. 4-cylinder touring car, having the us- 
TRANSITS AND LEVEL 
fale oe at ual Haynes individual clutch transmission 
where utmost rraiaie Mey combined with a new form of bevel gear 
The vee epee e drive, the usual two-passenger runabout, 
ass. 
with an opposed-cylinder motor under 
the seat, and a new light tonneau with 
Automobile and Marine an opposed-cylinder motor placed trans- 
Motors Simple, Compect versely in front under the bonnet were 
ane row exhibited. This latter car, which is of 
Best Material. Perfect work- 
manship. Send for Catalog 16 to 18 horse power, has all the features 
ALEXANDER & CROUCH of the larger car just mentioned. These 
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CONTINENTAL COMPANY, Emil Grossman, Manager 
Factory: HaNoven, GERMAKY. 598 Bresdway, New York. 






















oy pee igi He consist of a form of roller bevel pinion 
: aaj which operates on a_ suitably-toothed 
sprocket arranged on the differential; a 


HAVE YOU AN AUTO? vertical stay-bar attached to the differen- 


A BOOK OF INSTRUCTION, 

senna ap tate dite of naa tial casing and sliding in a socket on a 
dard treatise on the Automobile just out. A com- cross member of the frame, the purpose 
plete practical educator on the construction and 
operation of all types of tbe latest motors and de- being to take the thrust from the bevel 
vices. 2. aones opecoves. hs he to any address 
tor oe I K. in every way. gear drive off the springs; and a four- 
Theo. Peadel & Co, snore nace Ave., New York City. pronged slip joint which operates in 
connection with the rear universal joint 
near the axle, and allows for the longi- 
tudinal motion of the propeller shaft aris- 
ing from the up-and-down motion of the 
car body on the springs. Mr. Haynes is 
one of the oldest automobile builders in 
America, and in all probability the new 


features of the Haynes car will be found 


WORLD — to give great satisfaction to all users of 
the same. 


The George N. Pierce Company, of Buf- 
falo, N. Y., is one of the leading firms to 

















































valuable for ref- well as a large four-cylinder touring car 

hows ee Pre gre 8 known as the Pierce “Arrow.” The small 
per, . c 

on rollers, edges bound in cloth, car is fitted with a 6-horse-power, single- 
showing our new island posses- cylinder motor of the de Dion type, 
sions, The Trans-Siberian Rail- mounted, together with the transmission, 


way, Pacific Ocean cables, rail- 
way’ Mase path goer pa ns Be of directly on the rear axle. This arrange- 


Japan, China, Manchuria, Korea ment removes all vibration of the motor 
and the Far East. Sent on re- from the body, while at the same time 


ceipt of 25c. in stamps by W. B. giving a direct drive through spur gears. 
Kniskern, PTM., Chicago, Mil. This light car can be fitted with a stan- 
hope or canopy top with glass front, thus 
" making it usable in all weathers. The 
CHICAGO & NORTH- Pierce “Arrow” is a large yet light tour- 
WESTERN RAILWAY ing car having all modern improver--ts. 
The Elmore Manufacturing Company, 
of Clyde, Ohio, exhibited the only two- 
eycle touring car noted at the show. This 
machine is one’ of the simplest built, be- 
9 ying fitted with a double-cylinder, hori- 
SUBSTITUTES FOR (OAL zontal motor placed under the seat and 
driving the rear axle through a chain 

Are described from the technicai and planetary gear transmission. It was 
standpoint in the following Scientific |! a car of this type which made two round 
American Supplements. trips to St. Louis—a distance of 6,000 


miles—last summer without the replace- 
Each Supplement named costs 10 cents ment of a single part. One also recently 


25 A beautiful map, manufacture a light two-passenger car as 
Cc. 
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¢ article enumerates th inci rt cen 
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GERMAN BRIQUETTING MACHEN- || ong grade. 

} aN jana fs oon ce Another firm that has added te its 

able economic report. . standard double opposed-cylinder line of 
A NEW ELECTRICAL PROCES touring cars a new model of the /our-cyl- 


FOR THE MANUFACTURE OF 

nat FUEL. Scientiric by ay inder vertical type is the Wayne Auto- 
PP ° 

erihes the Doses - he paper fully “c* ft! mobile Company, of Detroit. The new 


Mtgurre, PEAT, AND COAL DUST Ii car is a light, high-powered one, having 
MENT 1496. ae ‘cuvehel couaaeaeian a pressed-steel frame, cellular radiator, 

n methods. 
. d all the usual features of the best cars 
MOOR CULTIVATION AND PEAT || *" 
INDUSTRY in GHRMANY. Scien- f}of this type. The double opposed-cylin- 


TIFIC AMERICAN SUPPLEMENT 1481. An i 
excellent critica) review. der cars are also well-built, powerful ma 


THE MANUFACTURE OF BRI-]/ chines, capable of giving entire satisfac- 
QUETTE F 


CAN SUPPEEMENT TH4S, A tenet oa the {| tion under all ordinary conditions of use. 
coe factories of Blanzy, France, The Waltham Manufacturing Company, 
UR rEn. FRO mn ane Tae makers of the well-known Orient buck- 
KE OVENS, By R. M. Atwater, . 
SCIENTIFIC AMERICAN SUPPLEMENT 1211, || LO@rd, have this year brought out four. 
aan aren monograph by an expert, cylinder 16 and 20 horse-power touring 
iz WHITE MINERAL PRESS 
OR BRIQUETTING.  Screvtiric fj "8 of the air-cooled type, in addition to 
Aneeaican SUPPLEMENT 12924. Ac article #/ their regular line of runabouts and light 
Sotpeettly meee nnmating pa cars. The motor of the new car has 
a" square flanges cast on the cylinders for 
radiating the heat. A fan mounted in 
Order through your Newsdealer or from front maintains the air circulation. The 


MUNN & COMPANY - car is one of the neatest of this type that 


Price 10 cents each, by mail. 
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CHAINLESS WOLVERINE 


2 Models—Get New Catalog 


New tak fir pc Showa. 
REID MFG. CO. 
DETROIT, MICH. 





CHAINLESS WOLVERINE MODEL “c"" 
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send to 
E. H. KELLOGG & CO. 
244 South &t., N. Y. 





























































MARK TWAIN’S 
Complete Works 


ESSRS. HARPER & BROTHERS take pleasure in 
announcing that, having acquired the exclusive 
rights of publication of all present and future books 

by Mark Twain, they have prepared a splendid edition of 
Mark Twain’s works complete in twenty-three volumes, 
uniformly and beautifully bound. Now in view of this exclusive arrange- 
ment they are able for the first time to offer Mark Twain’s Complete Works 
at a lower price than ever before permitted. 

The twenty-three volumes are beautifully bound in a handsome olive- 
green cloth with leather labels, and in half-leather with uncut edges and 
gilt tops. There are photogravure frontispieces and many other illustra- 
tions in each volume. The staff of illustrators engaged in this work 
includes such artists as Smedley, Du Mond, Kemble, Fogarty, Beard, 
Newell, Brown, and De Thulstrup. The edition is in every respect a 
model of drtistic bookmaking. The volumes—twenty-three in all— 
make a handsome appearance upon the shelves of any library. This is 
the first time that the complete works of this great author have been 
offered at a moderate price. 




































FREE-A photogravure portrait of Mark Twain 
and one of his best stories. 







Cut out the attached coupon and mail it to 
us, and we will send you (1) a photogravure 
portrait of Mark Twain, (2) a copy of his 
famous story, ‘‘An Unexpected Acquaint- 
ance,” (3) specimen pages and full in- 
formation concerning our special offer 
and the easy terms on which this set 
of books can be secured. Address 









“Sc. A.” 
















HARPER & BROTHERS, Publishers 
Franklin Square, New York City 
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Marme ron Works. Chicago. Catalogue free. 


airy Ne. 64346.— for makers vf canning outfits 
mt tomatoes, etc. 
“U. &" Metal Polish. Indianapoiia. Samples free. 
4.—For makers 
iriand boule? Pickles, labels, 
Perforated Metals, Harrington & King Perforating 


Co., Chicago. 
- peters machinery for 
ots Sits S different shapes. 
Handle & Spoke Mechy. Ponce a ggg a, 
Chaarin Falls, 0. 
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Adding, multiplying and dividing machine, all in one. 
Pett & Tarrant Mfx. Co., Chicago. 


sate BB toot "wtp ot pot shoot steal Ro. i 
incors'a wire and 1 tron down’ the ede 2 SSS 

‘ails machinery and outfits manufact...ed by the 

Lane Mfg. Co., Box 13, Montpelier, Vt. 
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Leyden Chemical Works. Sole manufacvurers of al) 

luminous preparations. 66 East itd street, New York. 
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Models, dies, metal stampings, novelties, patented 
afvicles manufactured and introduced. U.S. Nuveity 
Co., Lily Date, N. Y. 
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The celebrated * Hornady-Akroyd” Patent Safety 01! 
Ragive is built by the De La Vergne Machine Company 


Foot of Bast 128th Street, New York. 
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Sei ekoamsnase st. Wa. 
190 Main 6t., East Rochester, N. Y. 
cE’ S648--oer machinery for making 


We mantfacture anything in metal. Patented arti- 
@es, metal stamping, dies, screw mach. work, ete. 
Metal Noveity Works, 43 Cana! Street, Chicago. 
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The SCIENTIFIC AMERICAN SUPPLEMENT is publish- 
ing a practical series of illustrated articles on experi 


The Franklin 
Light Tonneau 


Weight 1,250 pounds; 12 horse- 
power; four cylinder 
air-cooled motor. 


$1,650 








The car you want is not the car with the most horse-power, 
or with this frill or that, but the car that docs the most at the least 
expense. 
The car you don’t want is the complicated heavy car that wears 
out tires fast, uses gasoline extravagantly, costs a lot for repairs, 
and is clumsy besides. 

The Franklin 12 horse-power Light Tonneau goes faster and 
better and smoother—on all roads—than most cars of 18 and 20 
horse-power. It costs less to buy and less to maintain. 

Water-cooled cars get their power by means of heavy motors and 
complicated parts, The Franklin gets its power by masterly 
engineering and its light 
Four-cylinder Air-cooled Motor 


It costs $1,650, not $2,000 ; but, even at $2,000, it would be cheaper than the others, 
What does your horse-power cost? What doesitdo? While 


you're thinking this over, look up the Franklin and some Coast” Booklet, 
Franklin owners, The picture below is the Franklin 20 of im Franklin's record 
HM. P, Teuring-car. New York. 


Bend for book tell 
facts about bang  ~ a 
Fraakit 






H. H. 
Franklin 

Mfg. Co. 
Syracuse, N.Y. 


Member Association 
Licensed Automobile Manufacturers 





mental electro-chemistry by N. Monroe Hopk 
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Technical graduate, for five years President of Me- 
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Cement machine patterns and patents for United 
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hot «4| THE PACKARD ELECTRIC COMPANY, Warren, Ohio 





is Easily the Best Built Car in America 


Standard design. No freak features. 
a.— Resell of long experience on proper lines. 
1 material for each part 
4 “ii material analyzed a 
5.—- Forgings used instead of castin; 
6.- Pe vow By TO made interchangeable. 
attention given to minute details. 
Convenience of the hy aged considered at every point. 
1906 ™ 16- #9 bs.°2 800; 20-25 h.-p., $3,700; 
BO de he. fe 005; sbeee hee. 87 800, 


THE LOCDSIOBILE 00., Bridgeport, Conn. 
Se 


















PACKARD ENAMELED IGNITION CABLE 


An entirely new method of making a sure-t tion. Thread wound, tape wound, woven, with 
intermediate coatings of enamel and many bakings. Send for booklet “ F.” 





three-speed sliding-gear transmission ig 
used. 

Two launch-building firms that have 
taken up the manufacture of automobiles 
are the Lozier Motor Company, of Platts. 
burg, N. Y., and the Gas Engine and 
Power Company, of this city. Both are 
manufacturing high-grade four-cylinder 
touring cars of 30 to 35 and 24 horse. 
power respectively. These cars have all 
the latest improvements, such as auto. 
matic carbureters, mechanically-operated 
inlet valves, bevel gear drive, ete. The 
material and workmanship on both leave 
nothing to be desired. 

One of the automobile firms that has 
profited by road experience with its cars 
during the past year is the Royal Motor 
Car Company, of Cleveland, Ohio. The 
new 30 to 38-horse-power car exhibited 
by this firm at the show was second to 
none in general appearance and details 
of construction. The motor, a 5 x 5%- 
inch four-cylinder, vertical engine having 
mechanically operated interchangeable 
inlet and exhaust valves, is mounted 
under a bonnet in front in the usual man- 
ner. The commutator is located on top 
of the motor, and is driven by a vertical 
shaft. The carbureter has an automatic 
auxiliary air inlet and an intake drawing 
warm air from a jacket around the ex- 
haust pipe. Positive force feed lubrica- 
tion is used, and the water is circulated 
by a gear-driven pump through a radi- 
ator of novel construction. The fan is 
driven by a flat belt having an adjustable 
pulley. Both the engine and the three- 
speed transmission are fitted with plam 
bearings having ring oilers connected 
with the lubricator. The propeller shaft 
is of large size and has protected uni- 
versal joints. The driving gear and pin- 
ion are mounted on roller bearings with 
end-thrust ball bearings. The clutch 
is of the leather-faced cone type and is 
connected to the transmission through a 
universal joint. The brakes are of the 
expanding ring type both on the driving 
shaft and the rear wheels. The side 
entrance tonneau seats five persons. It 
has a wheel base of 108 inches, standard 
tread, and is mounted on 34-inch wheels. 
The total weight of the car is 2,500 
pounds. 

The Pope Manufacturing Company, 
besides its large and powerful Pope-To- 
ledo automobiles, one of which, finished 
in white, and fitted with a top over the 
rear seat, attracted much favorable com- 
ment at the show, still manufactures its 
single-cylinder Pope-Hartford model, and 
has also brought out a new Pope-Hart- 
ford machine having a double opposed- 
cylinder engine, placed transversely in 
front, and connected to the rear axle 
through an individual clutch transmis- 
sion, and a bevel gear drive. This com- 
pany also manufactures a light two-pas 
senger touring car known as the Pope 
Tribune, which has a two-speed-and-re 
verse sliding gear transmission and, bevel 
gear drive. One of the 90-horse-power 
Pope-Toledo racers has been entered in 
the Gordon-Bennett race for this year. 
One of the main features of the Pope 
Toledo car is a copper water jacket, which 
has been used successfully for several 
Seasons. The transmission of this car, 
which was illustrated in our Automobile 
Number last year, has been somewhat 
modified and 
model. In most respects, however, the 
1905 car is quite similar to that built 
last year. 

The Cadillac Automobile Company, of 
Detroit, Mich., is sti!l another firm to 
adopt a four-cylinder, vertical motor a8 
the propulsive mechanism of its 1906 
touring car. This motor also is fitted 
with copper water jackets, clamped be 
tween a ring on the base of the motor and 
the cast head. The mechanically oper 
ated inlet and exhaust valves are arrang 
ed in chambers on one side of the cylii 
der heads, and the motor is fitted with @ 
governor of a new type consisting of am 


nected with the cam shaft of the motor 
The volume of oil delivered by the pump 
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varies with the motor speed. When a 
sufficient pressure is obtained upon the 
piston connected with the cam shaft, to 
move it against the action of a coil spring, 
it slides the cam shaft lengthways in its 
bearings and displaces the cams that raise 
the inlet valves, and which are tapered 
so as to vary the lift. The consequence 
is that the valves do not open to their 
full extent and the motor is throttled. 
A planetary gear transmission is mount- 
ed directly behind the motor and drives 
the rear axle through a propeller shaft 
and bevel gears. This transmission is 
novel in that it gives three speeds for- 
ward and one reverse, with a direct drive 
on the high speed—a very unusual feat- 
ure for a transmission of this type. The 
upper half of the differential casing is 
readily removable, in order to inspect 
and adjust the differential. Internal ex- 
panding ring brakes are used on the rear 
wheels, which run on ball bearings on 
the outer axle sleeve, and are driven by 
a squared-end internal driving shaft. 
Among the other features of the car are @ 
novel form of flywheel and clutch-releas- 
ing mechanism, a new carbureter hav- 
ing no float and which is not affected by 
tipping in any direction, and a new muf- 
fler, designed so as to prevent back pres- 
sure. 

Among the novelties on exhibition at 
the show this year was a gasoline lawn- 
mower—the first of its kind to be built 
in this country. This mower is manu- 
factured by the Coldwell Lawn Mower 
Company, of Newburg, N. Y. It is pro- 
pelled by a two-cycle motor of 4 or 8 
horse-power, according to the size of the 
mower. It will take 10 per cent grades 
as a2 maximum, while the steam lawn- 
mower made by this concern is capable 
of climbing a 20 per cent grade. The 
gasoline lawn-mower has but one speed, 
which is obtained by a friction clutch. 
A honeycomb radiator mounted in front 
has a fan behind it which is driven by 
friction wheels. This fan blows air for- 
ward through the radiator, which is 
necessary to keep the cut grass from fly- 
ing up in it. The lawn-mower is weil 
built and is sold at a reasonable figure. 

Two other novelties seen at the show 
were speedometers for automobiles which 
were worked on much the same principle, 
viz., by means of a gear air pump driven 
from the wheel and blowing air through 
a closed circuit of rubber tubing to some 
sort of an indicating device mounted on 
the dashboard. One of these, the Webb 
speedometer, was illustrated in the Scren- 
Tivic AMERICAN of Nov. 5. The other one, 
made by the Wood Speedometer Com- 
pany, of Boston, indicates the speed upon 
& gage similar to a steam gage. This 
company has applied its instrument not 
only to automobiles, but also to steam- 
boats for indicating the revolutions of 
the propeller, as well as to the new elec- 
tric locomotives of the New York Central 
Railroad, in which the speed is indicated 
up to a hundred miles an hour. Both in- 
struments are built with great care and 
are accurate to a remarkable degree. 

The improved Morrow coaster brake, 
manufactured by the Eclipse Machine 
Company, is adapted for use on motor 
bicycles, as well as on the foot-propelled 
machines. This brake consists of an ex- 
panding brake sleeve which fits over the 
central hub carrying the sprocket. The 
brake sleeve is made the full width of the 
hub—1% inches—and it is 1% inches in 
diameter. The large friction surface 
thus secured, as well as the expanding- 
Shoe principle of construction, makes the 
brake positive and sure to hold under all 
circumstances. In coasting, all the in- 
terior parts of the brake turn around 
with it, thus doing away with any fric- 
tion from these parts. The whole hub is 
then practically a unit reyolving on ball 

ngs. 

A new washable storage battery jar has 
@ large screw plug with a rubber washer 

in a hole in the bottom. By re- 
moving the plug and squirting water be- 
tween the plates, the sediment that has 
collected in the bottom of the jar can be 
Femoved without disturbing the plates. 








The Ideal Closed Automobile 
For Shopping and for Evening Use 


Plenty of Room. 
Inside. No Noise. 


Seats Six People. Four Seats 
NO VIBRATION 





The White holds the record of American made 
cars for the Eagle Rock Hill—t1 min., 23 sec. 





Send for Particulars 
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16 H.P. Touring Car 


$1,400 
New Price 


8H, P. Runabout 


$750 


New Price 
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These two! aut biles have j d at a bound into the lar favor 
of those for whom they were built. The automobilists and the agents of 
experience who have long been searching for an absolutely le 
car at a moderate price have found in the Maxwell an automobile that 
exactly meets their requirements. Not only has it many new points that 
are self evident in their practica! utility. but its general thoroughness of 
construction and simplicity of design have won for it a recognition among 
the “ wise ones "’ never before attained in sucha short time. 

The Maxwell cars have no pump (thermo-siphon). Their double 
opposed motor shaft drive is in front under the hood and easily accessible 
in wate part. Bevel Gear Drive, Metal ies. Transmission Case and 
pa Shaft cast in one piece of Aluminum, ‘Perfectly simple, simply 
perfect.” 
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of triangular levers outside, There is a 
piece, while the rollers on the adjacent 
a 
of 


wheel, By this arrangement, when pres- 
sure is brought to bear upon any part 
of the rim of the wheel, such as that on 
road, the pressure is transmitted from 
the plate spring immediately opposite the 
point of application to the whole of the 


This tendency, however, is resisted by © 


this will result to a more or less degree, 


wheel, such as arise from the variations 
|in the speed of the motor, or in the re 
| sistances afforded by the road, The net 
| result of this principle of design is that 
a spring drive is obtained, thereby ob- 
taining much smoother running of the 
engine and the gear. 

The foregoing cuts of the apparatus 
for the driving wheels make it appear 
rather complicated in construction, Such, 
however, is pot the case, for the device 
is built up of a series of similar units, 
each of which, independently, is com- 
paratively simple. It might also be sup 
posed that the wheel is unduly heavy, 
but such is not the case. By fashioning 
all parts wherever possible of sheet steel 
stampings, the minimum cf weight con- 
sistent’ with the maximum of strength 
is obtained. Side thrust or play further. 
more is prevented by the series of plates 
on the obverse side of the wheel, The 
mechanism is entirely inclosed and pro- 
tected from the inroads of dust and grit 
by large disks, which completely inclose 
the mechanism from the hub or boss to 
the rim, and also comprise a chamber for 
the oil to continuously lubricate the vari- 
ous moving parts. The wheel itself is 
shod with a solid tire of India rubber of 
shallow sectional thickness and flat on 
the tread, thereby rendering the wheel 
less liable to side slip, and lateral move- 
ment on greasy roads, than is ths case 
with ordinary pneumatic tires, which, 
when turning corners at a high speed or 
upon wet roads, are susceptible to a 
rolling action and lateral slipping. 

From experiments which have been 
carried out with an automobile fitted with 
this type of wheel, which is manufactured 
by the Metropolitan Engineering Associa- 
tion, of London, it has been demonstrated 
that from the point of resiliency, this 
mechanical wheel does not differ »much 
from the ordinary pneumatic tire, There 
is complete absence of noise or rattle, 
and when run over even the roughest 
and most uneven roads, it was most com- 
fortable and as resilient almost as the 
ordinary pneumatic tire, There is no 
vibration or shock even when traveling 
over irregularities in the road, as these 
are absorbed by the springs and levers 
within the wheel. 
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RECENTLY PATENTED INVENTIONS. 
Of Interest te Farmers. 
CHOPYER...M, 8. Soumn, Melond, (Okia 
homa Ter. The object of the invention is to 
provide a new and improved chopper more 
expecially designed for use in cotton-flelds, but 
also useful in corn-fields, rice cultivation, and 
the like and arranged to permit convenient 
chopping. cultivating, and thinning of rows 
in the fields and whipping caterpillars and 
other insects from the plants without injury 
to the latter. 
CURRENT-MOTOR.—G. SBamueison, Sand- 
point, Idaho. This invention relates to im- 
provements in motors designed to be placed 
i a river or other body of water in which 
there is a current, the object being to provide 
a current-motor of simple and novel construc- 
tion that may be utilized for pumping water 
for irrigating purposes and may be also util- 
ized for operating machinery. 


= 





Of General Interest. 
TRUNK.—M. B. Benemanx, Bajtimore, Md. 
The invention is an improvement in packing- 
cases——such’ as trunks, dress-sult cases, ship- 
ping cases, delivery-cases such as merchant tal- 
lors wae to deliver clothing, and similar cases ; 
and the invention has for one of its objects, 
to provide a construction by which clothing’ 
may be held from movement in the case and 
may be preserved in the position In which it 
ie placed in the case, so that it will not 
move about and become wrinkled and other- 
wise deranged. 

BUCKLE.—C. L. Hastines, Fond du Lac, 
Wis Mr. Hastings’ invention relates to 
bockies for use in attaching straps or other 
flat connecting devices of any kind to each 
other. One object of bis invention is to se- 
enre greater holding force in articles of this 
character than has been attained in previous 
conaiructions. The transversely extending 
¢erose bar has a projection which causes a more 
promounced pressure upon the strap placed 
wpon it than in the case when this bar is en- 
tively within the surface of the buckle, and 
thereby prevents slipping of the straps 





Mardware and Tools, 

MITER-BOX.—A. Von Guwren, St. Charlies, 
Mc. In Mr. Von Gunten’s patent the inven- 
top has reference to miter-boxes of that par- 
theular form ito which the saw-frame ewings 
about a vertical axis and also tlits about a 
horizontal axis to*permit the saw to stand 
in a plane inclined to the vertical. 

WRENCH..F. W. McNans, Parry Sound, 
Canada. This improvement relates to a 
wrench capable of many uses, but especially 
adapted for use on pipes and the like, its 
main objects being to secure a maximum effi- 
elency in devices of this character without in- 
creasing the cost or causing any undesirable 
complication. Other objects are to prevent 
slipping of the iustrument and injury to the 
pipes or other articles on which it is used and 
to provide for wide adjustments and the like. 

TOOL-HOLDER.-H. Lanorr and G. Bock, 
Stegiitz, near Berlin, Germany. The inven- 
thon of Messrs. Langer and Bock has refer- 
ence te @ new tool-holder especially adapted 
te be used in connection with lathes. An 
estential feature of the invention consists in 
the special construction of the locking device, 
another feature of the invention being the ar- 
rangement of the cutting-tool. 





Machines and Mechanical Devices. 

MATCH-BOX.—5. C. Cannis, Washington, 
lowa. This invention refers to match-boxes 
that are adapted to supply a single match at 
a time for removal from the box. The novel 
feature consists in the provision of deep 
notches in the lower end of the tray-board, 
thus forming a resilient centwal tongue-piece 
thereon, upon which the match@s rest and are 
individually presented to a pair of fingers for 
transfer toward the point of arrest for the 
match: and springs are provided for rocking 
the shafts and moving the pusher-arms into 
the cylinder. It ts an improvement on a for 
mer patent granted to Mr. Carris. 





Pertaining to Vehicles. 

DRAFT ATTACHMENT FOR VEHICLES.— 
G, H. Kuvert, Thieman, Minn. This invention 
relates to an attachment, which may be ap- 
plied to any kind of a vehicle but is especially 
adapted to two-horse wagons and the like. The 
principal object ts to provide means for pre 
venting the jar and swinging of the tongue 
which occurs when one of the wheels meets an 
obstruction or ts raised for any reason. An 
important feature is the provision of mears 
for permitting the front axle to be swung 
upon its pivot and also to be swung vertically 
without bringing most of the strain upon one 
of the draft animals and also for equalizing 
the strain upon the gnimals when one tends 
to take a larger part of the load. 





Designs. 

DESIGN FOR A WALL-COVERING.—T. 
Cumaky, Schuylerville, N. ¥. In this orna 
mental design for wall-coverings, a solid ground 
color gives a peculiar diversified effect by rea- 
900 of irregular wiped patches. 

of any of these patents wil! 
by Munn & Co. for ten cents each. 





state the name of the patentee, title ot 
and date of the paper. 
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$1,200 a 
Year For Life 


SECURED BY SMALL MONTHLY PAYMENTS 


The scientific cultivation.of crude rubber is the most profitable 
en se of modern times, Because the price of rubber doubled 
ina ie and the total extinction of the virgin rubber trees of 
the world became a certainty for the near future, the greatest hor- 
ticulturists in America and Europe have given their attention to the 
cultivation on scientific principles of this great necessity of present 
day civilization. The semi-tropicat regions of Mexico were selected 
for the purpose. There the virgin rubber trees have been ruth- 
lessly destroyed by the improvident natives, and the white men who 
employed them saw no necessity of preserving the trees for annual 
tapping, as their number seemed inexhaustible. In that climate the 
rubber tree can be cultivated just as simply and just as surely as the 
sugar maple can be grown in Vermont, and can be tapped year 
after year at an immense profit. The destruction of the virgin tree 
still _ on in the South American jungles, where the natives are 
now forced to to seek them at an added outlay of time and money, 
and yhere no white man can live to restrain them. The present 
inadequate supply of crude rubber comes almost entirely from this 
precarious source. It is inconceivable tnat the production of one 
of the great necessities of mankind can longer remian in such 
ignorant hands. 





There is nothing speculative about Crude Rubber. It can 
be sold every day in the year, in every market in the world, 
and at a stable price that has been steadily advancing for 
many years. 











The Mutual Rubber Production Company was one of the first to 
engage in this new and immensely profitable industry on a large 
scale. Years ago our managers purchased from the Mexican Gov- 
ernment over 6,000 acres of land in the heart of Chiapas, the most 
ts Nay and fertile State of Mexico. No similar tract is available 
to-day for less than five times what we paid for ours. Thus the re- 
markable opportunity is now cpen to you to secure an interest upon 
the most favorable terms, in an enterprise that is destined to revo- 
lutionize the production of one of the world’s greatest staples. No 
industry ever underwent so radical a development as that in which 
we are now engaged without making immensely wealthy all those 
who were interested in the change. 

This splendid domain is now fast becoming a great commercial 
rubber orchard, conducted upon the most scientific principles of 
modern forestry and under Anglo-Saxon supervision. There are 
6,000 shares, each share representing an undivided interest equiva- 
lent to an acre of land, planted to rubber trees and brought into 
bearing, and the price of these shares is $288 each. No large cash- 
down payment is required to secure them, however, as the shares 
are paid for in small monthly installments just as the work of de- 
velopment progresses. Thus the man or woman who wishes to se- 
cure a safe and certain income tor future years, and who is able to 
save now a few dollars each month, is on the same footing in 
rubber cultivation as the mightiest capitalist, for wealth alone can- 
not force the soil. 

For example, suppose you buy five shares (equivalent to five 
acres). You pay $20a month for twelve months, then $15 a month 
for twelve more months, then $10 a month for a limited period until 
you have paid the full price for your five snares, $1,440—or $288 per 


But meantime your dividends will have amounted to $1,050, or 
$210 per share. Hence the actual net cost of your five shares, or 
acres, is $390, or $78 each. We secure these early dividends by 
planting 600 trees to each acre, and then ‘‘tap to death’ 400 of 
them before maturity, getting every ounce of “ rubber milk” from 
them. The dividends secured from the sale of this rubber are suffi- 
cient to pay your total money nearly all back before maturity, and 
then there will be left standing upon each acre 200 trees; and this 
is the normal number for the permanent yield. These 200 trees will 
each give at least two pounds of crude rubber per year for more 
years than you can possibly live. This rubber at 60 cents per pound 
net profit means a total profit of $240 a year on each acre, or $1,200 
a year on your five acres. These figures are not ‘‘ paper estimates” 
and they are not ours. They are vouched for by the most reliable 
sources of information in world, the Government reports of the 
United States and Great Britain. Of course if you buy 10 shares 

our income would be $2,400 a year: or 25 shares will yield you 
,000 annually. 





Five Acres, or Shares, in our Rubber Orchard planted to 
1,000 Rubber Trees will at maturity yield you a sure and 
certain income of $100 a month for fifty or more years, and 
your dividends will average 25 per cent. during the period 

of small monthly payments. 





possible safeguard surrounds this investment. The State Street Trust 
Company of Boston holds the title to our property in Mexico as trustee. We agree 
to deposit with them the money paid in for shares, and we file with them sworn 
statements as to the development of the property. This company also acts as 
tegistrar of our stock. You are fully protected from loss in case of death or in 
case of la of payments. and we grant you a suspension of payments for go 
bs any time you may wish. Furthermore, we agree to loan you money on your 

res, 


We can prove to you that five shares in this safe and permanent investment, 
pais for in small mouthly ee wit not only bring gen ——- return 
cent. on money during period of pa it, but will then bring 

you $100 « for more than a life time. ‘Scud us at once $20 as the first 
monthly payment to secure five shares, {jo for ten shares, $100 for twenty-five 





shares- $4 per share for as many sheres as you wish tosecure. Our literature 
explains our plan fully and concisely and proves every statement. It will be sent 
to you jately on request, 


Mutual Rubber Production Co. 
88 Milk Street, Boston, Mass. 


) 


~ 
é 












HINTS TO CORRMSPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question, 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver. 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
ratber than general interest cannot be expected 
without remuneration. 

Scientific Americen Supplements referred to may be 
had at the office. rice 10 cents each. 


Books referred to promptly supplicd on receipt of 
ce 





price. 
Minerals sent for examination should be distinctly 
marked or labeled 





(9524) N. L. asks: What causes the 
sparks between the trolley wire and trolley 
}of an electric car in motion, also the sparks 
which between the wheels 
and rails? A. A spark occurs whenever there 
is an air gap between the trolley wire and the 
trolley, or the wheel and the rail, 
| A little gravel on the rail will produce the 
latier as the wheel strikes It, and a jarring 
; will cause the trolley to leave the wire. 2, 
| Please give the colors in succession that show 
upon steel in tempering, from the lowest to the 
highest temper A. The upon steel 
| vary from deep blue up to a high straw color, 


oecur sometimes 


between 


colors 


The blues indicate low, and the straw colors 
jindicate a high temper The tempering ts 
fan individual matter which cannot be tanght 
iby a book. 3. Is the United States superior 
to all other countries in mechanics? If not, 
|} What country ranks first, as a whole? A, 
| We think that mechanics in the United States 


| are among the most skillful of any in the 


| world. 4. Do either the inside or outside wheels 
| of a railwey car slip In going around a curve? 
If not, how is this difficulty overcome? A, 
Both the inside and the outside wheels may 
| slip in going around a curve. 5. In your e# 
| timation, in what field are the opportunities 
| better—mechanical or electrical engineering? 
| a. Both mechanical and electrical engineering 
}are good fields for any young man. Each 
one should follow his preferences. Every one 
who would enter either profession nowadays 
should be highly educated. Both mechanical 
and electrical engineers pursue very nearly the 
same studies at first, and toward the last of 
the course take different work. An electrical 
|engineer may soon learn mechanical engineer 
| ing, and vice versa. 6. Is it a fact that 99 per 
cent of the energy in a ton of coal is lost In 
transforming that energy into incandescent 
electric lights, that is to say, is only one per 
cent of the energy utilized in electric lighting 
|when coal is used as the source of energy? 
A. It is not true that 99 per cent of the energy 
of the coal is lost in transforming it into 
| incandescent electrical light. In small steam 
| plants 85 per cent may be lost, and in the 
| large powers, where 1% pounds of coal pro- 
duce one horse-power, the loss drops to near 
| 80 per cent of the coal value. 

(9525) W.A.G.asks: 1. Kindly show 
a cirevit of three or more gas jets as wired 
for electric gas lighting. A. To light three 
gas jets with one coil, and at the same time 
run the circuit of the secondary coil through 
each gas burner, connect to the wires of the 
igniter on the jet, and carry the cit 
cult back to the coil again. This will make 
}a complete circuit from one pole of the second- 
| ary around to the other pole. Connect the 
battery to the primary of the coil, and the 
switch. This makes another circuit complete. 
On closing the switch, a series of sparks will 
be thrown across the gaps at the burners, If 
the work has been properly done. 2. How 
should a Ruhmkorff induction coil be connected 
to che circuit—the primary or secondary being 
used, or both? A. The battery and switch are 
in the primary circuit of the coil. The igniters 
in the secondary circuit. 3. Is there any dem 
ger in the wiring, except where it is near the 
gas pipes? A. There is no danger except where 
a spark is produced. 4. Are there any Iabill- 
ties from fire due to the high current? A. There 
should be no fire set by a battery current. 
5. Do the batteries have to be switched In, oF 
is it not necessary? A. The battery is brought 
into action by closing the switch. At other 
times it Is not in action. 

(9526) D. M. asks: To decide a dis 
pute, will you kindly answer which is correct, 
A or B? A holds that the electric current 
which runs a trolley car passes through the 
motor, thence by tLe wheels to the rails and i 
then diffused, and that it does not have to g@ 
back to the power house by either the rails 
or the earth. B holds that it goes back @ 
‘the power house by the rails or the earth, 
thereby making a complete circuit. A. TR 
theory accepted at present is that the electri¢ 
current, after passing from the overhead trol 
ley through the motor and the wheels to the 








rails, is by the bonds of the rails and th® 
rails themselves conveyed back to the dyname 
which is connected by a metallic circuit @ 
the rails for that purpose. There is som@ 
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POWER FOR YOUR BOAT 


SMALLEY marine engines are recognized as standard the 
world over. A wise man w/ll nt attewpt to save @ few dollars 
by purchasing questionable goods. Our mac hine is worth far 

hen we ask you to pay satis. 


engines exclusively. 
with responsible parties whos» 
thing. page handsomely illus- 
me will be sent on receipt of 10 cents in 
postage. See our exhibit at Motor Show at Madison 
Square Garden, New York. Address Dept, Ww. 


SMALLEY MOTOR CO., LTD., Bay City, Mich., U. 5. A. 


Member of the National Ass’n of Engine and Boat M 
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For February is Devoted 
Largely to the 
** New West” 


It is not a “ write-up,” but gives an intelli- 
gent, sympathetic interpretation of the sig- 
nificance and spirit of the West—the West 
born since 1890. It emphasizes what is dis- 
tinctive in the Western empire which has 
developed in such a wonderful manner 
during the last few years. Articles are 
by well-known writers and handsomely 
illustrated—many illustrations in colors. If 
interested in the “ New West ” read : 


“The Outposts of Empire” 

“In the Land of Sunshine ” 

* The Capital of the New West” 
“ Culture in the New West” 
“The Conquest of the Mountains ” 
* The Westerner ”’ 

“Where is the West?” 


In the February issue is also 


The Mormon Endowment 
Ceremony 


‘The full text of the Secret Rites and Oaths of the 
Mormon Temple 

The case of Senator Smoot gives impor- 
tance to this remarkable exposé of the Im 
itiation Ceremonies. It comes from a relia- 
ble source and should be read by every one 
wishing to understand the true spirit of the 
Mormon Church. 


Ten Cents a Copy. $1.00 a Year. 
At all dealers or send direct 


THE WORLD TO-DAY 
@! Wabash Ave.. Chicago 

Pnclosed find $1.0 for which please send THE 

WORLD TO-DAY for one year, commencing with 


__ fare, 





leakage to the earth, but this stray current 
ultimately finds its way to the dynamo with 
the rest. When an underground trolley is 
used, there is no return by the rail. Two 
conductors are placed im the conduits, and 
a double trolley is used. B's view is 
the accepted one. The suggestion has re- 
cently been made that the current is dis- 


| sipated to the earth, and does not go back 
| to the dynamo, the earth serving as a return 
,in the same manner as in the telegraph, but 


this has received little attention, The elec- 
trolysis of pipes between the rails and the 
dynamo is against this view. 


(9527) E. H. L. asks: 1. Who was 
the first man to run an electric motor from 
a dynamo? A. The discovery of the fact that 
a dynamo would by its current drive another 
similar machine as a motor is ascribed to 
Gramme, the inventor of the Gramme ring 
armature. It is said to have been an aeciden- 
tal discovery. Mr. Tesla invented the rotary 
magnetic field, by means of which the rota- 
tion of the polarity of the magnet poles drags 


|after them the armature in the alternating 


current system. It was a most valuable dis- 
covery. 2. Having a line of shafting on a 
ground floor used to run agitators, which is 
the most economical—to run direct with belt 
from an engine, or to use motors and a dy- 
A. The most recent practice is to 
run each machine by its own motor, instead 


|}of driving from a line of shafting, belting to 


the separate machines. Its economy is due 


ito the saving of the power required to drive 


a line of shafting, and the stopping of the 


| power by shutting cff the current from the 
| motor the instant the work is done. 
| is little or no waste of power by this method 
| of driving. 


There 








NEW BOOKS, ETC, 


Steam Borers. Their Theory and De- 
sign. By H. De B. Parsons, B.S., 
M.E. New York: Longmans, Green 
& Co., 1903. 8vo.; pp. 375; illus- 
trated. Price, $4. 

Students in this branch of practical science 
will here find, brought together in one volume, 
much information indispensable to the design- 
ing of steam boilers. The author makes no 
claim of originality, save in the effort to cover 
those perplexing points constantly confronting 
the studerit in practical work, Mr. Parsons’s 
position in the engineering world should be 
sufficient guarantee of the value of the book. 


Mopet Steam Tursines. How to Design 
and Build Them. By H. H. Harri- 
son. London: Percival Marshall & 
Co., N. D.; 16mo.; pp. 85. Price, 20 
cents. 

A small experimental turbine is a departure 
for the model maker, and offers him an ad- 
mirable scope for his powers. The present 
volume is thoroughly practical, and will prove 
of very timely interest. 


Tyres AND Detatts or Brince Construc- 
Tion. By Frank W. Skinner. New 
York: McGraw Publishing Company, 
1904. 8vo.; pp. 289. Price, $3. 

This book forms an epitome of modefn 
American bridge construction, All types of 
arched bridges are thoroughly illustrated and 
dercribed, the essential features of construction 
being clearly brought out in every case. Not 
only American, but also the best characteristic 
types of foreign bridges are described. Besides 
plans and specifications of the bridges as a 
whole ‘and their details of construction, the 
book contains numerous half-tone illustrations, 
showing the completed bridges and the methods 
used in their construction. 


Tue ANATOMY ‘Of THE AUTOMOBILE. By 
A. L. Dyke. St. Louis: A. L. Dyke 
Automobile Supply Company, 1904, 
8vo.; pp. 727; numerous illustra- 
tions. Price, $2.50. 

This book gives instructions for the care 
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NEW YORK, 1773 Broadway 
OAKLAND, CAL., 315 Sth St, PHILADELPHIA, PA., 614 N. Broad St. 


he Only Sure Auto Tire 


We have proven this to thous- 
ands and can prove it to you, 


It is solid rubber, will fit 
standard clincher rims, is built 
on lines so as to be as resilient 
as a well-inflated pneumatic. 


Write for 1905 booklet which 
contains price list and testi- 
monials. 


The Swinehart Clincher Tire & Rubber Co. 


AKRON, OHIO. 








Branches 
LOS ANGELES, CAL., 661 Sanpedro St. 


ST. LOUIS, MO., 830 8. 18th St. 
MINNEAPOLIS, MINN., 411 5th Av, So. 





and maintenance of most of the leading Am- 
erican automobiles and a number of foreign 
cars as well. In most instances detailed de- 
scriptions of the automobiles, Illustrated by 
lettered and numbered diagrams, give the read- 
er a good insight into their construction ; 
while this knowledge is supplemented by use- 
ful hints concerning the care and operatién 
of the machine. In the case of the foreign 
ears, the descriptions published have been 
taken largely from the Automobile Review 
and the ScIEgNTIFIC AMERICAN SUPPLEMENT. 
Besides the description of automobiles, sev- 
eral articles on storage batteries, automobile 
construction, and the like, add to the value 
of the book. Its up-to-date character will be 
realized from the fact that a considerable num- 
ber of the airships and kites which competed 
at the St. Louls Exposition are illustrated in 
the last chapter of the book. On the whole, 
this book is one of the most complete instruc- 
tion books that have thus far been published. 


Brirps on LAND AND Sea. A Recoré of a 
Year’s Work with Field Glass and 
Camera. By John Maclair Boraston. 
Illustrated by photographs taken di- 
rect from nature by the author. New 
York: John Lane, the Bodley Head, 
1905. 12mo.; pp. 282. Price, $2. 

Mr. Boraston's book, besides giving evidence 
of careful observation on his part, has the 
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merit of beimg written in a delightfully per- 
sonal veln that lends pot a little interest to 
a subject that could have been only too easily 


treated with dryness. , He, has. confined his 
work to a district of comparatively small 
radius—to Stretford on the River Mersey. For 


miles around, this low country, with its gras- 
ing fields and land cultivation, offers 
rare opportunities for studying bird life. Mr. 
Boraston has made admirable use of these op- 
portunities. He has succeeded in correcting 
many a popular error, such as the idea that 
some birds hibernate, and the curious notion, 
which Dr. Joh hi if pts, that 
“swallows conglobulate together by fying 
around and around and then all in a heap, 
throw themselves under the water and lie in 
the bed of the river,” there to remain all win- 
ter. Mr. Borastos has written his book, not 
bh by chapter, but month by month. 
Most attractive features of the book are a 
series of excellent photographs of birds in 
characteristic poses. 








We have received from the Derry-Collard 
Company, 256 Broadway, New York, a splendid 
engraving showing in detail, both inside and 
out, @ modern battleship, with all the parts 
named, bered, and indexed. Although the 
idea in itself is not new, we must confess that 
the thoroughness and clearness with which the 
artist has illustrated the wonderful complexity 
of a moderht fighting ship, has never before been 
equaled in a picture of this kind. The full 
engraving shows about 500 parts. The sheet 
upon which the picture and descriptive matter 
appears is 44 inches long by 28 inches high, 
and costs 50 cents. 
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Baawoe Orrice: 625 F St., Washington, D.C. 






INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
January 17, 1905 
AND BACH BEARING THAT DATE 


(See note at end of jist about copies of these patents. ] 





Acid, making dialkyl baebitucte, Stephan & 
Huneals 


sehen ‘ 780,241 

scans | machine elgnal, F. H. Cottrill, re- 
coon ‘ oe 12,304 
averting device, J. ‘Wertheimer. ee 780,306 
ricultural tool, C. H. Strue ‘ Tay, 453 
Alr Drake system, W. Williama, Telasue.. 12,306 
Alr cooling « ratus, A. Siebert .. 780,385 
Amailgamator, A. ngridge 780,109 
Ammunition hoist, J. F. Metten........... 780,367 

Ammunition hoist safety yg J. F. Met 
it tiie + <.ddibe dined bbeahee as: cc6e see 80,366 
Amusemeat aggares = H. Maguire.. : 780,049 
Anchoring stake, urley soak 780,089 


ogre ! Shane for chan motors, B 
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mme ..... 5 780,046 
po ‘for railway or other vehicles, A. C 
SEE SE UGacacuanecéoceces esses 780,211 
Baling press, T. A. Killman ....... 780,23 
Ball aepotter and register, combined, M 
De EEE 6dinn5.5.05969000600 a0 0609000 780,251 
Bat, base ball, J. M. Truesdell............ 780,244 
Be . antifriction, Couway & Wright... 780,400 
. Ldbotte ..... OA RR ee Re 780,361 
Bed bottom. F. W. Hoefer ............... T80, 180 
ny folding, A r paras 2 <2 50 ae 780,419 
na, su) me for use wit 
aly r Bw. A 4 ED. bins thos ccsees 780, 
Beds rall t, BR. J. Elleworth....... 780,163 
Beet 1 Soins and cultivating on @. Hu ‘ on 
das obs 0b boa6NORREED EA 6440060000 80,1 
Bicycle . WS seat, C. O. Hedstrom ...... 80,175 
iiithed eloth, V. B. Hubbell... .780,185, 780,1 
Blast hole leader, W. T. fo 00 pecan eee 780, 
Blind fi , window, T. phrat....... 780,417 
Blind slat edjuster, J. Hatheld........... 780,172 


Beat and means for propelling same, H. 
Steeny 7 





Bottle clean 

Bottle, non- 7 
Bottle, non-refillable, J. Guttmann........ 780,101 
Bottle smasher, J. H. Gernhardt.......... 780,097 
Hottie washing machine, B. KB. Hanna.... 780,286 


By = Re my FP. N. Young...... 7 
— lid, yh ~— By Cc. PF. 












Box lid fastener, P. D. Skahen 

Brake block, F. W. Sargent 

Brake mechanism for six-wheeled trucks, 
Gh Be BOGE cactevcncsccccncescscccce 

Brake shoe, H, Jones ........scccceecceses 

Brake shoe, A. L. EF BD. é dem de cocecgacs 

Brazing com 


pound, A. 
Bread and roll Satien mold, 
Brick kiln, downdraft, T. L. Bret 
Brick, peat, or like press, H. Horn 
Bricks or blocks, manufacture of perf 
GREE occ ccisceines thndawe at 


Briquetin machine, ff, 4 
Bronze towing tool, 
Brush, rotary, W. 
Buggy top, Gaccheeenll 
Burial casket, Anderson 
Butter making machine, centrifugal. L. 
obneon 
Cableway, J. a. \ re 
Caboose light, BR. L. Massey ............ 
Cam, variable, Salzer & BE, conse case E 
Camera, panoramic, D. A. Reavill. .780,381, 


= 


Camera, panoramic, F. W. Brehm aabia 406 
Camera, revolving apparatus, W. J. John 
ston tkdh ie ceake : 780,351 
Camera, roll holding, P. T. Habe... . Tao, 284 
Can body formi machine, C. J. Weinman 780,313 
Can opener, 3 . Merriman ee 780,212 
. an opener, H. Johnston Covee 780,350 
we head “id trimming wheels, G. Hu 
ee: + supine the teheebddedone ¢.0 TSO, 080 
Car , r. a & Kightlinger 780,035 
ar coupling, , 780,192 
Car coupling, Bchresace < Lindholm . 780,235 
Car coupling. B. R. — ——w ES 780,450 
Car coupling. J. A. Hinson ......... TRO, 484 
Car door, grain, KE. D. , ey TA), 285 
Car door hasp, H. H. Dans ea a Ts), 412 
Car, dump, Doe & Ne ere 7a, 162 
Car, Gums, i. i "Botas Laweon TSO, 205 
Car pa RB. 780,200 
Car = SP ae. oo anc nee nad vas 780,243 
ar at ng oe ‘for inclined _Tallwaya, 


ac 














The Improved Methed of 


FINISHING FLOORS 





ea 
—s 


and Fintenine ALTIES, 
— led labor 
though the degree of 














GRIPPIN — co. 


1 Newark New Vork 














ORIGINAL BARNES 


x Upright Drills 


wW.Fi& 


Send for Drill Catalogue. 


(Established i872) 
1999 Ruby St., Rocktord, II), 


10 te 50-inch Swing 


JNO. BARNES CO. 















sending us $1.60 for a year's 
A Oy our monthly mageeing, which will ke yon 
posted on the progress which is being made in t' 
chinery world (and if would keep abresst of the times on 
fant cen MODERN writtent wel 


FREE. Subscribe 
813 


te not & toy, but am accurate 
recorder of 


re GET A 
METER 


ACHINERY), 
oe $1.00 per 


MODERN MACHINERY 
Security 


HOW FAR DO YOU 
WALK IN A DAY? 


occur to 


‘FREE! 

















t°ON OS 





doy. 





For Either__—— 


Hand = Power 


This machine is the regular pe 






——— THE ‘ovaris & CURTIS CO., 
Tange 2)¢4 in. R, H. 6 Garden &., Burvexront, Cons 








a Ped. 


COMPANY. 
. CHICAGO, ILLINOIS 





‘“*We Analyze Everything’’ 

AT REASONABLE 
* Should yes | want to know what is contained in any 
preparation 


or product, 


RATES 
uct, address 


THE ELLSWORTH LABORATORIES 
Max D. Slimmer. Ph.D 


Suite 6, Ellsworth Bidg.. 


GAS ENGINE DETAILS.—A VALUA- 
pe aod oe ey eet N so pe. og pa » Conte, Pas 
aie uunn & Co. and all pew 


¥8u USE @RINDSTONES ? 


if so we can suppy you. Ali sizes 
eunted and unmeunted. ore 
Kept in stock. Remember, we 


vod satecaion stonee 108 ae 
jal purposes. §@ Ask for catalogu: 


The CLEVELAND STONE CO, 













Chicago 


2¢ Floor, Wilshire, Cleveland. 0. 














4to. 
275 








JUST PUBLISHED 


cAmerican Estates 
and Gardens 


inches. 


340 


11x13% 
Illustrations. 


By BARR FERREE 


Editor of Scientific American Building Monthly, Corresponding Member 
of the American Institute of Architects and of the Royal 
Institute of British Architects 


—| 


Illuminated Cover and 
Pages. Price, $10.00 




















on double coated pape 


SUMPTUOUS book dealing with some of the most stately houses 

i and charming gardens in America, 

all cases made 44 original photographs, ard are beautifully printed 

Attractively bound. This book will prove one 

of the most lenouing books of the season, and will fill the wants of 

those who desire to purchase a luxurious book on our American homes, 
An illustrated prospectus mailed free on request. 


MUNN @ 


Subscription Dept. 0.0, 


Publishers of 
** Sctentific American ’’ 


The illustrations are in nearly 


COMPANY 


337 Broadway, New York 




















kman 
frame, W. 









pat 


NTS oe 













January 28, 1905. 


W F [ ,_— DRILLING 


70 sizes and styles, for Ma either ee 
uae lode in any kind of soil or rock. 
on wheels or on = anu y or norse saaeat 
q = ie an ural ny mechanic can 
a ~ yh ~4 Send for catalog. 
WILLIAMS BROS., po wrered N.Y. 











Carbureter, J. 


Carpenter's took “g. lL. Me’ 
or 


Pe eeweeeenneweee 





fastener. stair, on ee oe 











AGENTS 


wanted in every locality to represent the Keystone 
Fire Extinguisher. We offer attractiwe inducements 
a permanent, =" sommes, Previous 


KEYSTONE 


| Fire Extinguisher 


onaminet <4 

















EE 


can te 
carried in addition ta business 
interests. 
Write to-day for full particulars. 
JANES BOYD & BROTHER 
18 N. 4th St., Philadelphia 


Manufacturers of 
FIRB sg any hay SPENT 
eS Rose Pines, etc. 

















KLIP-KLIP 


BEST EVER MADB 
A perfect manicure 
Quick, easy, 


1 Current system of istribution, single- 
phase ay ting M. Lincoln..... wees 
Curtain pole, C 2 


Eee sedeesesesaegeeeerdeens 


Pee See Pee Orr eee 





r 
llar stretcher, 





lumn, concrete, & Geyer 
n Burkholder & G 
wooden, BR, Hegener .......+...... 
Concentrator table, r. Porster......... 
Concrete works, 
me F. J. 
Condenser aystem,, L. R. 
yet. 5 pelt, - ~ 





‘Hom : 780, 
Cobnice or ventilating, T. H. Wileox Toone? 
Cotton r, T. Low: 780,110 


Cotton —_e machine, J. C. Groves...... 
Coun’ sheets, notes, etc., machine for, 

Be ie OND S 6c chadde os stcesgnn esas 
Coup’ » J. & J. O. Timms...... 780,075, 780,076 
Crate, folding, A. A. Bakke..........se+. 
poner gps v. = Cocescccccecsese 
Sultivator, - MeCloskey........ 
Cultivator, F. Kress ........-ccscssceeees 








+ 780,085 








Cutting Stedten J. B. 
Dasher, M. W. WP cccccccdoeseceseces 
Dental ~ sBeaernee A. A. Wileox and M. 

Sewet af 780,147 


Dete: it, composition of matter used a: 








simple and 


Klip-Kilp Jr., nickeled, 150, At deal- 
ersor mailed. Accept nosubstitute, 

As heretofore, made only by 
KLIP-HKLIP. COMPANY, 
Send 4c. in stamps tor book, 556 Clinton Ave. S.,® 
“Howto Careforthe Hands” Rochester, N. Y. 











THE NEW YORK, CHICAGO & ST. LOU!S 
RAILROAD COMPANY 
PASSENGER DEPARTMENT 
Office of the General Agent, Buffalo, N. Y. 


THE NICKEL PLATE ROAD BETWEEN NEW 
YORE AND BOSTON, AND CLEVELAND, 
FT. WAYNE AND CHICAGO 


Lowest rates and elegant yn tg LF 
favorite route veween the “above points. 





club meals Cents ¢9 8.0 each.» Also sin Inada 
iaformation to Pie ton 
t, 201 un Ste Dattate, x A 
. P. An Broadway, New York City. 





i 










other cruises. 
HAMBURG AMERICAN LINE 


37 BROADWAY, NEW YORK 
Agencies in all Principal Cities 





How To Increase 
Your Business 








EAD carefully, every 
week, the Business 
and Personal Wants 

column in the 


Scientific American 


This week it will be found 
on page 48. 

Some week you will be 
likely to find an inquiry 



























for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order 

Watch it Carefully 



















Bryan 780,022 
Gas producer, Crossley & Rigby . 780,000 
Gas producing apparatus, R. 8. . 780,026 
Gearing, G. Nelson ........-.--..--+ ««+ 780,875 
Glass, flattent sheet, Craig & Rowan.... 780,267 
Glove, D. Shwed ......0+.0-s-ceececenneeee 780,449 
Governor, amas . Bw mble......-- 780,429 
Grain binder cord bolder, * yy * Ryther.... 

— dz. lastonite, . Te, 
Graphite from ¥ ‘on . 

mt & 8. V. Krom ........ . Tao, 
Grinding mill, J. 7 Hubbell. . -. T8038 
Gan, We CI io chccpesscceee a 13. 


° PT vbcevesveddgovcncesese 
Dikes, making 


| te gy ae . street, back, “heleemae 





. Cadenasso 
ERE IO 





Draft equa Yost seeesececcccsene 180,084 
eos mg, ap? 2 Jaeckel re . * gnecese ee bn ge 
redgi us, Eiwa Gahagan. 780, 

Bre ~~~ abees esecceeees 730,421 


be tee e eeu eeeeeteeee 


++ 780,084 
Blectric circuit closer, Norstrom 4 Grait.: 780,439 


Electric controlling appara 4. D. thider. 780, 
Electric light bulb, incandescent, M. C. 


44| SUBBER GOOD6, RULERS, ARTISTS’ COLORS. 
2198 Reade Street, New York, N. Y. 


is Fe peyote 















pets LATHES 


peatonttichay 


ne 


THE SENECA FALLS MFG. CO. 
408 Water Gn, Romeee Folin, M. Vay Ue Bs Mie 






















Maeafaciory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 


GRAND PRIZE, Highest Award, PARIS, 1900. 


ELECTRICAL FURNACES ARE 
421, 








» Mens: With Hens —qp 
Saecaseeee “INCUBATOR 
froe 


fereeTee 


212 pages 
alzobgr Incubator Ge. Baduin. 








art 780, 
Electric lghtin a, z Palmer. . 
mparetae mnebies, po Behrend & Pom- 











GEO. H. ‘STAHL. Quinoy, III. 











Filter mass ‘washer . F. Schirmer 


Pirwovrn Roox 8quas Co., 


Squebs Pay fizs/} 


989 Atlantic Ave., Boston, Masa, 














UNIVERSAL 


KEROSENE ENGINE CO. 
137 Liberty St., New York 








omee Ga. Butche her 


















da 

Furnace for roasting ore, etc., W. 

Furniture, convertible, *. P. 

4 f rE, Ww Ife 

‘or playing, ‘00 

Gas cut-off, thermal, G. H. 

Gas fixture locking device, P. EN 2000s 780, 
rator, acetylene, F. L. H. Sims.. 780,134 

combined, G. F. 













Gas 
Gas heater and lamp, 








I E The N-Rays. 


The ScrENTIFIC AMERICAN SUPPLE- 
MENT has published all the argu- 
ments for and against the N-rays. 

SCIENTIFIC AMERICAN SuppPLE- 
MENT 1473 tells what the N-raysare. 
SCIENTIFIC AMERICAN SUPPLEMENT 1487 describes some of the more remarkable 


N-ray phenomena and shows how N-rays may be photographed. 


SCIENTIFIC AMERICAN SUPPLEMENT 1491 tells of some extraordinary results ob- 


tained with the N-rays. 


SCIENTIFIC AMERICAN SUPPLEMENT 1511 contains a skeptical article by Professor 


Wood on the N-rays and a reply thereto written by Professor Blondlot at the request of 
the Editor of the SCIENTIFIC AMERICAN. 


Each SUPPLEMENT named costes Ten Cente by mail. Order from your news- 


dealer or from 


MUNN & CO., 





8361 BROADWAY, NEW YorRK 



















Haematokrit, H. B. Se 









428 
207 
342 
216 
1n0:407 
Hair drier, D. J. Buckley....... ¥ 
Handle, ° . Keefer . 780,353 
Harness, R. J. Stirling......--.-- . 720,242 
Harness attachment, 8. C. rson 780,258 
Harvester binder, grain, W. N. Whitely .. 780,061 
Hay sling, C. R. Schults........+--+0+-0+ 780,384 
Heating composition, E. Kafka . 780,352 
Hinge, I. HB. Sloan ....ccrecceccese . 780,136 
Hiage. T. L ey A" Hiopigson ene 
Hoisting apparatus, A. A. Hopkinso’ iJ 
Hoisti 4 apparatue, J. A. Willard 8,401 
Horse ta C. Anderson ‘80,256 
Horse dotacher, P. 8. Troxal ee 


a 


Horseshoe, Deater 
Horseshoe, °C. F. M. 
Hub, wheel, ©. C. 
iter, electric, J. 
Illuminating body, 
Inhaler, T. lerynD; 
Insect destroyer, J. A. Ne’ 

Insulator, third rail, P. Winsor 

Tron og briquet and making same, 





nd, instrumental, §. W. Thackeray. 790,450 


See Brick kiln. 








7 ae » eee t, H. L. Weigert 780,304 
Kenittin Ne me ry StT 























Trains 


arrive and 


(CEs Py) The Elgin Watch is as indis- 
, pensable to the traveler as it is 
to the great railroad systems. 
Every Elgin Watch is 
fully guaranteed. All 
jewelers have Elgin 
Watches. 
eesae? aca 
’ an 
history of the watch, sent 
free upon request to 
a need NATIONAL WATCH + a 
Elgin, tH. 










































A réliable and controllable motor 
ple tau Yor 4 copy af LAfe- Boat tet and gu 
Pay & Bowen Engine Co., 
No. 80 Lake Street, 
Geneva, N. Y., U. S. A. 






















Bubier’s Popular — 


P 5 MONTHS Wo. 


Scientific but not technical. 
Edited by expert electricians, 











































“nclodes in the New Edition 


25,000 NEW WORDS, Etc. 
New Gasetteer of the World 
New Biegraphical Dictionary 


Bayes x w.T. BAREIS TpD. , LL.D., 


oe Toe Peme hen Dade 


pf = Sr 
A Pages Béition Do Lane 
Reelin pi rN 
age PRK mm 












































Practical Pointers 
For Patentees 


and Advice on 








Broadway, New York. 


au 
ii 
I 


Me 





ket 


i 


Ri 
4 
H 





bracket, 7. H. Laney...... 


Paper fastener, J. Westenhof ............ 780,396 

poser = MA B. Davidson .......+....+. 780,325 
I, f ing, Sampere & Twitchell...... 

Pen attachment, M. BE. McMaster.......... 7 21 








ee Ng 


= 


im lock, G. 


cket, 


ok ok ok 
z 














Power press, 


Printing ——. 
plate, 


Railway brake 
































Roller screen, 


ary drill, A. 
ry engine, 
lafety pin, BK. 





Bash holder, F. 
a stuffing 


Saw al machi 


ing 
Saw for a sad 
Mal 


Photographic fiim ’ 


. 
8 
> 
grea 
s 


Plastic compound, T. 
Plastic post core, J. 
R. BE. Boschert 
re gage, M. Gehre 7 
Printing press beds or the ay mechanism 

for operating, 8. Halvorsen ........... 


or cable cla 


lafety pin, BR. P. 
lait or © dredge, A. H. Jones... 
land, treat molding, F. BE. Johnson 


ents 


Seraper spring lateb, wheeled, R. Russell. 
R. H. Thorpe 


P. MR dee sccates 
ht value scale, BR. BE. Hen- 


nting a. making same, 
. little 


Deeative * plate _ escesecs 


Picker check strap, T. Mooney ........... 780. 
ieture frame, etc., eanpert, wp! Mohiberg. . 
Keplinger pocanshes eakece 780, 
ipe anti- freezing govies, water, F. J. Wood 
Gross 7 


, composition . cleaning 
e kehoot 


Rack, See Letter’ oo: 
Rack cutting apparatus, L. T. Weiss...... 


mechanism, inclined, 8. 


machine, Tiemann & Ger- 





Saw, endless chain, 8. J. Bens ........... 
ne, M. P. Schell .......... 730, 


iron or steel, 





wa, A. B. 








B. 
Sewing mach: 
Sewing machine 








D. 





Schmitt, reiesue...... 
Ma tack: 





rotary . B. Finkle 
tucker attachment, A. P. 



















780,328 
780,061 


780,314 
780,345 



















































Ito 63 ft. (a Sato pane 
jopue and partioulars FREE. For 260 100 






H 






| 



































soveral working eetwesivns of 

Sega fa AX ye | tan 
rr ee te 
charges prepaid, C. 0. D. to allow exam 
tration 
Brooks Manufacturing Co 

‘the Dattern System 
Bost Bufiding 
401 Ship St, Bay City, Micb., U. 8. 4, 





=| Sel Did you ever investigate tng 
oad Madgen System of auto 


ic signal and time clockd? 
-|Winding *: If ron it will pay you to do #6, 
Saves time and money for the em- 















Write for ca’ alogue at once, THE ma Rr s 
x. Somers co, |romstseay, Auto Clee 







Automobile Running Gears 


bile Running ears] EL@CUPIG *”neoooers cuacx co. 1 
irom frames. Clocks 141 Pranklin St., Boston, Mass. 


Also all Styles of Bodies Write for catalog 





8 Day High Grade (Trade Mark.) 


ST. LOUIS, 30. $24, $26, $28, $36. BEST IN THE WORLD. | 








On sale by leading dealers in best jewelry, ete, 
There and || vow want the BEST? Ask tor the “ CHELSEA” clock 


CHELSEA CLOCK OO. (Dept. 
a Back 16 State St. -_ ©«= ss «@ Bosten, U. 8. A. 


AT A Lee MAKE YOUR OWN PAS ENGINE 


Write us to-day 
for information 





= half ah. Complet “3 wcaatings for -£ prom ben: . 
power. ‘ 
chine and eee. all necessa:y materials, detail 
wee ea 6 $1450, etsher horiscntal or vertical type. Send for illustrated bechiet Net 
PARSELL & WEED, 129-181 W. Sist St., New York 




















Our Business 1s Making Parts 


Hither to assemble complete rigs, to renovate a 
ones. or to supply every accessory. 
No matter what you want 
WE HAVE IT 
or will make it, 

Fine new catalogue ‘‘Free” if 

you mention thig paper. 
4. H. NEUSTADT 6o. - St. Louis, Me. 
























Good-Bye 99 


Sherlock Holmes! 


THE ADVENTURE OF THE SECOND STAIN 
BY A. CONAN DOYLE 
oun I have notes of many hundreds of cases to 
















which I have never alluded, this, “The Adventure 

of the Second Stain,” will be the last of those ex- 
ploits of my friend, Mr. Sherlock Holmes. Since Mr. 
Holmes has definitely retired from London and betaken 
himself to study and bee-farming on the Sussex Downs, 
notoriety has become hateful to him and he has peremp- 
torily requested that his wishes be strictly observed. It is, 
however, quite appropriate that this long series of episodes 
should culminate in the most important international case 
which he has ever been called upon to handle. When I 
tell you that it concerns the Premier of Great Britain and 
Secretary of European Affairs, and a foreign potentate, 
you will readily understand the vagueness of certain details 
and my reticence to publish the story. 




















“The Adventure of the Second Stain” is the 


Last Sherlock Holmes Story 
that will ever be written. It will appear in 


Colliers 


February Household Number, issued January 
28th. On sale at all news stands, ten cents. 




















JANUARY 28, 1905. 











Si conerssetane 





* Light 
te FINSCN troarncnt 
FOR SKIN DISEASES 


has proven eminently successful in 
America. We have 
permanently re- 
lieved many serious 
cases at our Insti- 
tute by our Genuine 
High Power 
Finsen Lamps 
imported from 
Copenhagen. 
This treatment 
is not a cure- 
all, butitis sure 
in many diseases heretofore regarded 
as incurable, as Lupus (skin consump- 
tion), Eczema, Psoriasis, Skin Cancer, 
Birthmarks and Facial Blemishes. It 
is knifeless, painless, harmless. We 
have special books describing each of 
the above and other skin diseases in 
detail and giving names of cured pa- 
tients. They are free. Write for the 
book you desire. 

THE FINSEN LIGHT INSTITUTE OF 

AMERICA 
Suite D, 78 State St., Chicago 








PROF, NIELS R. FINSEN 








| seontoe battery 
Stove attachment 8. H. egchecras ve 
Stove, electric, BE. H. Richardson ........ 
Strainer gs sinks, bath tubs, ete., 8. EB. 
EROUMOE oo ccc cnccvonsonutssocees seeveee 780,841 
Strap. Bee Picker check st 
| Sane nenete rope former, 


S"Rcnaanatee « 


neste 0600 0.0 one ne ee end eeseegn ge. Wi 
Straw bundle tle, Wanamaker & 
| Streteher, collapsible, K. Freuler 7 
| Switch mechan Ww, — 


| Switeh operating device, W. K. 























Proved Superiority 
Fox Typewriter 


Do you realize it ponté be for us 
Ra che brane seine ve do the 
thei Bint yp by point in competitive teste 
“ave, cent. of our sales have 
ese ing conditions. 

iN HY 


iene ae 
sennes Feat Sette. mo 








FAINT HEART never 
passed the life in-|' 
surance doctor. The 
time to getinsur- 









ed is now-- 
when every 
organ is per- 


fectly healthy. Our little book~ 
let “The How and the Why” 
will tell you how easily you 
can be insured by mail. 


PENN. MUTUAL LIFE INS. CO.. 


PHILADELPHIA 





| Tabula = = writing machine, go AE 
CS oceesvesirvetod siusswans 1 
| Tabulating machine, D. EK. Felt 780,272, 7 80,273 
| Talking machine attachment, . “OC. Hassett 780,171 
| Talking machine turn table, L. P. Valiquet 780,246 
Tanning apparatus, BE. G. Steinke....... 780,450 
| Tapping apparatus, F. 780,125 
phone system, A. Eketrom .......... 780,003 
| Teneriffe disk, L. M. Lowe ....... 780,208 
| Tie bar, R. J. 780,433 
Tile M. Mue 780,435 
Fee eaaine, ts) C. 780,383 
cover, ta: 780,051 
Tire fastener, 5. 780,457 
Tire fastening, 780,200 
Tire, pneumatic, W. Struck ....... 780,452 
Tire, pneumatic, W. 780,462 
| Tire, rubber, A, 8. + 780,044 
| Tire, rubber, ©. H. 780,155 
; Tire, vehicle, G. D. 780,371 
| Tires, ‘aie tu 780,140 
| » Pneumatic, + 780,254 
| Tool setting device, 780,451 
| Top, spinning, rman + 780,108 

Towel and soap delivering Seneeeen, *Gar- 
pac 5 Jackso —w © vuneshedcenasoesecees + 780,418 
gun, - vou tezynski . 780,329 

_—. device, electromagnetic, a. “Ww. 


CCR eens oecesececccveseeesconce 7 
Seasmartnlien system, rapid, BE. W. Curtis 
Sy: Ge. IRs, SUUUE. bans censcceevecseas 780. 
Trolley wheel sheath, 8. Jurado .. 
Trolling float, M. Flegle ......... 
Trousers hanger, c. 7 Dahigren . 
Truck, G. BE. Barth 
Trunk, A. Flores 
Typewriter, J. W. Paul .....ccececsesece 
Typewriter printing mechanism, J. B. Ham- 

mon 








Umbrelia tip retainer, P. Kahlenberg 
Valve mechanism, J. N. 
Valve mechanism, G. W. 
Valve, safety, J. W. Dunca 
Valve, steam actuated, 0. 6 
ie Ui MOE  ancovsecesdesencsneste 
Vehicle brake block, M, Potter 
Vehicle, dumping, J. H. Richardson...... 
vous for or tranaporting light loads at high 
onnier 





golfier. 
Vehicle wheel, G. D. Munsing 
Vending device, Brewer & Scannell .....- 
Ventilator lifter, C. A. Black, Jr. . 
Vessel air apparatus, H. Nelson 
Wagon body attachment, W 
Wagon box, adjustable, L. 
Wagon, night lunch, A. H. € 
Wagon starter, J. Austin 
gE. P. Whitman 
& Kennell 


H. P. Hardy 
E. 


Watchcase, 
Watch. regulator, C. 
Water elevator, J. A. 
Water elevator, T. H. 
Water tube boiler, K. Hel 
Waterproofing and making same, H. Paschke 
Weighing machine, 8. D. 








eth 
Wells, cleansing of], W. EB. Gardner. ‘80 
Wheel rim, vehicle, G. D. Munsing . y 
Winch, J. F. Metten .....ese0s0+ . 
Window. M. JF. Carter ...-cccesesssecees 780, 
Wire tying die, intersecting. D. H. Hayes. 780,108 
Wood grinding apparatus, E. F. Millard.. 780,213 





Wool wash waters, apparatus for treating, 


Behrens & Taylor.... 780,475 
Wrench, L. Peloquin, Jr. 
Wrench, 8 C. Anderson.. 





Wrench, H. H. Riggin 
Zine or other sulfide from their ores, appa- 
ratus for recovering, J. H. Gillies.. 


- 780,281 





DESIGNS. 


ee ecerecccecoseves 37,204 
Sad eesakocdeeesens Co0ce 37,296 
er4 cigaistte receptacle, A. 
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York. 
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Ss | PATENT GIVES you an exclusive right to your 
invention for aterm of seventeen years, You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses to manufacture under it. Our 
Patent system is responsible for much of our 
industrial progress and our success in competing 
in the markets of the world. The valve of a 
successful Patent is in no degree commensurate 
with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ 
a Patent Attorney to prepare the 


specifications and draw the . 


claims. This is a special branch of the legal profession which 
can only be conducted successfully by experts. For nearly sixty 
years we have acted as solicitors for thousands of clients in all 
parts of the world. Our vast experience enables us to prepare 
and prosecute Patent cases and Trade Marks at a minimum of 
expense. Our work is of one quality and the rates are the same 
to rich and poor. Our unbiased opinion freely given. We are 
happy to consult with you in person or by letter as to the proba-_ 
ble patentability of your invention. 





{Hand Book on Patents, Trade Marks, etc Seat Free on Application 
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WATCHES 


The man who owns or drives an Auto should not use an expensive watch. The 
New England screw cased watches are perfection for Motor work. 
Dust and wet proof. Accuracy guaranteed 
THE NEW ENOLAND WATCH CO., 37 @ 39 Maiden Lene, New York 
Victoria Street, Liverpeel, England 


LANTERN SLIDES ? The Larcest Stock of Fine Stites. 


pre meg Peetts wnt Pepular. We also sell the best projecting lantern made. Send for full information, 
WILLIAM H. RAU, 1322 CHESTNUT ST., PHILADELPHIA, PA. 


Use The Oliver Speed Lathe 


and fied your work es true as the device itself. Power, 
Precision, "perfect Lining of Centers. Has Hollow Spindle 
and Bronze Boxes. 


USE THE OLIVER BENCH SHEAR 
and find ag works biamelessly. works 

All power, = Se frttion, Has a rod-cutting device for bars. 
Prices hand in hand with our handy tools. Catalogue Free. 


THE W. W. OLIVER MFG. CoO. - 1482 Niagara Strest, Buffalo, N. ¥. 
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SBLECTRIC DEPARTMENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 








GFF MILL 


re re en Sent re © Seri 


That forms an affirmative argument that 
Most work and best work in the least time the least expense make 
the “Griffin Mill” the King Pin of the world, 


Illustrated catalogue shows what you need, It is free. 


BRADLEY PULVERIZER CO. 


92 STATE STREET, BOSTON, MASS. 
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